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(57)Abstract: 

PROBLEM TO BE SOLVED: To solve the problem that optimum 
programming is difficult in stereoscopically displaying with various types 
of display devices because of a difference in suitable parallax and this 
causes a heavy drag on wider use of a stereoscopic image. 
SOLUTION: A stereoscopic sense adjusting unit 112 displays a 
stereoscopic image for a user. When a displayed object comes within a 
limit parallax, the user responds to the unit 1 12. A parallax control unit 
114 generates a parallax image so that the suitable parallax can be 
attained in the succeeding stereoscopic display, according to the 
obtained suitable parallax information. The control of parallax is 
realized by optimally setting a camera parameter retroactive to three- 
dimensional data. A function for realizing the suitable parallax is 
provided in a library format. 
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* notices * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The solid image processing system characterized by including the directions acquisition section which acquires directions of 
the user to the solid image displayed from two or more view images, and the parallax control section to which the amount of parallax 
between said two or more view images is changed according to the acquired directions. 

[Claim 2] The solid image processing system characterized by including the amount detecting element of parallax which detects the 
1st amount of parallax produced when displaying a solid image from two or more view images, and the parallax control section to 
which the amount of parallax between said two or more view images is changed so that it may go into the range of the 2nd amount of 
parallax whose 1 st amount of parallax is a user's amount of permissible parallax. 

[Claim 3] It is equipment according to claim 2 which said amount detecting element of parallax detects the maximum of said 1st 
amount of parallax, and is characterized by said parallax control section changing the amount of parallax between said two or more 
view images so that the maximum may not exceed the maximum of said 2nd amount of parallax. 

[Claim 4] Said amount detecting element of parallax is equipment according to claim 2 or 3 characterized by detecting said 1st amount 
of parallax by calculating corresponding-points matching among said two or more view images. 

[Claim 5] Said amount detecting element of parallax is equipment according to claim 2 to 4 characterized by detecting and reading 
said 1 st amount of parallax beforehand recorded on one header of said two or more view images. 

[Claim 6] Said parallax control section is equipment according to claim 1 to 5 characterized by changing the amount of parallax 
between said two or more view images by shifting the synthetic location of two or more of said view images. 

[Claim 7] Equipment according to claim 6 characterized by including further the amount of parallax write-in section which writes the 
synthetic location decided eventually in predetermined record area. 

[Claim 8] Said record area is equipment according to claim 7 characterized by being one header of said two or more view images. 
[Claim 9] Said parallax control section is equipment according to claim 1 to 3 characterized by changing the amount of parallax 
between said two or more view images by adjusting the depth information which became the foundation which generates said two or 
more view images. 

[Claim 10] Equipment according to claim 1 to 9 characterized by including further the image edge controller which mitigates lack of 
the pixel which may be produced when said solid image is displayed when changing the amount of parallax between said two or more 
view images. 

[Claim 1 1] The solid image-processing approach characterized by including the step which acquires directions of the user to the solid 
image displayed based on two or more view images, and the step to which the amount of parallax between said two or more view 
images is changed according to the directions. 

[Claim 12] The solid image-processing approach characterized by including the step which detects the 1st amount of parallax 
produced when displaying a solid image from two or more view images, and the step to which the amount of parallax between said 
two or more view images is changed so that it may go into the range of the 2nd amount of parallax whose 1 st amount of parallax is a 
user's amount of permissible parallax. 

[Claim 13] The approach according to claim 1 1 or 12 characterized by having mounted each aforementioned step as a function of the 
library for three dimentional displays, and constituting the function of this library from two or more programs possible [ a call ] as a 
function. 

[Claim 1 4] The computer program characterized by making a computer perform the step which acquires directions of the user to the 
solid image displayed based on two or more view images, and the step to which the amount of parallax between said two or more view 
images is changed according to the directions. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a solid image processing technique, the approach of generating or displaying a solid 

image based on a parallax image especially, and equipment. 

[0002] 

[Description of the Prior Art] In recent years, although un-fixing [ of a network infrastructure ] has been regarded as questionable, the 
stage transitorium to broadband comes around and the class of contents and the little of a number which use a wide band effectively 
beginning to be conspicuous rather. Although the image was the most important expression means also in the time of when, the 
technical measure in which many of old measures extend the expressional possibility itself about an improvement of display quality 
and a data compression rate compared with them has the admiration which is turning to the defensive hand. 
[0003] Under these circumstances, solid graphic display (only henceforth a three dimentional display) was variously studied from 
before, and has been put in practical use in the commercial scene using a theater application or a special display restricted to some 
extent. Researches and developments of this direction accelerate from now on aiming at offer of the contents with which presence 
overflows more, and it is thought that the time when an individual user enjoys a three dimentional display also at home comes. 
[0004] 

[Problem(s) to be Solved by the Invention] It is in such flow and some technical problems are pointed out to the three dimentional 
display for some time. For example, rationalization of the parallax used as the cause which acts as the ** student of the cubic effect is 
difficult. It is not easy to have not projected the object of three dimensions truly from the first, to have shifted the image per pixel, to 
have invested it to right-and-left both eyes, and to give natural sensibility to the artificial cubic effect. 

[0005] Moreover, it may become a problem that parallax attaches also too much, and may appeal against light displeasure for some 
observers (only henceforth a user) of 3 -dimensional scenography. Of course, there are various factors — the surrounding situation 
thru/or the sensation of not only a three dimentional display but the scene currently displayed and self is not in agreement — in this. 
However, if it says from a rule of thumb, such a problem will be easy to be observed when [ which is too large ] a cubic effect is too 
strong, if it puts in another way. 

[0006] Although the above is a talk on human being's physiology, apart from it, there is a technical factor which obstructs the contents 
of 3 -dimensional scenography and the spread of applications. Although parallax realizes, stereoscopic vision may not be [ that the 
stereoscopic vision of the same 3 -dimensional scenography may be able to be appropriately carried out according to the difference in 
the hardware of a display, and ] so even if it expresses parallax in the amount of gaps of the pixel of a right-and-left image. If the 
parallax expressing a distant place exceeds interocular distance, stereoscopic vision will not be made theoretically. It is more more 
exact to say like today, that it is a difficult problem to consider various hardware and to make the contents optimal for a three 
dimentional display, or the methodology for it is not given, while the resolution and screen size of an indicating equipment are 
diversified [ device / PC (personal computer), a television receiver, / pocket ]. 

[0007] Moreover, probably, it will be difficult to expect that a general programmer will understand it and it will use for creation of 
contents and application, even if the methodology is given. 

[0008] This invention is made in view of such a background, and the object is shown in generating or displaying the solid image which 
is easy to suit people's physiology. Even if another object changes the image for a display, and a display, it is shown in generating or 
displaying the suitable solid image for a user. Still more nearly another object is to adjust the cubic effect by easy actuation, when the 
three dimentional display is made. Still more nearly another object is on the occasion of the contents in which a suitable three 
dimentional display is possible, or the production of application to mitigate the burden of a programmer. Still more nearly another 
object is to offer the technique of realizing a suitable three dimentional display, as a model of business. 
[0009] 

[Means for Solving the Problem] The knowledge of the artificer who forms the foundation of this invention is to once separate proper 
parallax from elements (for these to be hereafter expressed as "hardware" in generalization), such as hardware of a display, and 
distance of a user and a display. That is, it describes in the general -purpose form for which it does not once depend on hardware by 
generalizing the expression of proper parallax in below-mentioned camera spacing and a below-mentioned optical-axis crossover 
location. If read-out of the hardware information on a proper means in principle that it is unnecessary with "it is not dependent on 
hardware" and this general-purpose description is made by the display, after that, it is based on that proper parallax at it, and if a 
parallax image is generated or adjusted, a desired three dimentional display will be realized. 

[0010] By offering in a library the control which realizes that proper parallax in the case of acquisition of proper parallax, and the 
three dimentional display of an image, if this library is called, being unconscious of the principle of complicated stereoscopic vision, 
or programming, a proper three dimentional display will realize a general programmer. 

[001 1] The 1st group is based on the technique which acquires proper parallax based on a user's response among various modes of this 
invention. If this technique is applicable to "initialization" of the parallax by the user and ****** proper parallax is acquired in 
equipment, that proper parallax will be henceforth realized also in the case of the display of another image. However, this technique 
does not remain in initial setting, but is used for the "hand regulation" to which a user adjusts the parallax of an image on display 
suitably. Hereafter, it is related with the 1 st group. 

[0012] This invention contains the directions acquisition section which acquires a user's response to the solid image displayed based 
on two or more view images corresponding to different parallax, and the parallax specification section which specifies the proper 
parallax about the user based on the acquired response about a solid image processing system. 

[0013] the directions acquisition section is offered as GUI (a graphical user interface and the following — the same), and it is 
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displayed, changing the parallax between view images first. A user inputs that by button grabbing etc., when it becomes the cubic 
effect which he likes. 

[0014] A "solid image" is an image displayed with a cubic effect, and the stereo of the data is the "parallax image" which gave parallax 
to two or more images. Generally a parallax image is the set of two or more 2-dimensional images. Each image which constitutes a 
parallax image is a "view image" which has the view when each corresponds. That is, if a parallax image is constituted and it is 
displayed with two or more view images, it will be displayed as a solid image. The display of a solid image is also only called "three 
dimentional display." 

[0015] Although "parallax" is a parameter for inducing a cubic effect and various definitions are possible, it can express by the shift 
amount of a pixel which expresses the same point between view images as an example. Hereafter, especially on these descriptions, 
unless it refuses, the definition is followed. 

[0016] Proper parallax may carry out range assignment. In that case, the ends of the range will be called "marginal parallax." 
"Specification of proper parallax" may be performed at maximum permissible as parallax of the below-mentioned approximation 
object. 

[0017] The solid image processing system of this invention may also contain the parallax control section which processes so that it 
may realize further, also in case the specified proper parallax is the display of another image. When another image is a solid image 
generated considering three-dimensions data as an origin, a parallax control section may determine two or more views which generate 
the solid image according to the aforementioned proper parallax. More specifically, the crossover location of the optical axis which 
expects an object from the distance and those views during two or more views may be determined. An example of these processings is 
made by the below-mentioned camera arrangement decision section. If these processings are made into real time, the always optimal 
three dimentional display will be realized. 

[0018] A parallax control section may be controlled so that proper parallax is realized about the predetermined basic three-dimensions 
space set as the object of a display. An example of this processing is made by the below-mentioned projection processing section. 
[0019] A parallax control section may be controlled so that said proper parallax is realized about the coordinate of the object by which 
the approximation is most carried out in three-dimensions space, and the coordinate of the object ****(ed) most. An example of this 
processing is made by the below-mentioned projection processing section. Even when an object is static, it is good. 
[0020] The "approximation" points out the condition that parallax by which stereoscopic vision is carried out before the field 
(henceforth a "optical-axis crossover side") in the look of the camera put on two or more views, respectively, i.e., the crossover 
location of an optical axis, (henceforth a "optical-axis crossover location") is given. "****" points out the condition that parallax by 
which stereoscopic vision is carried out to reverse from an optical-axis crossover side in back is given. A user is approached and it is 
sensed, so that the parallax of an approximation object becomes large, and it keeps away from a user and is visible, so that the parallax 
of a **** object becomes large. That is, unless it refuses especially, positive/negative is not reversed, and the approximation and **** 
define parallax as a non-[ both ] negative value, and it makes approximation parallax and **** parallax zero in an optical-axis 
crossover side. 

[0021] An optical-axis crossover side is in agreement with the screen side of a display about the part which does not have parallax 
among the objects or space which are displayed. Because, the pixel between which it does not distinguish is because the look expected 
from right-and-left both eyes arrives at the same location within a screen side exactly, namely, it crosses there. 
[0022] When the another aforementioned images are two or more 2-dimensional images with which parallax is already given, a 
parallax control section may define the horizontal shift amount of the 2-dimensional image of these plurality according to proper 
parallax. In this mode, it is the parallax image the input for a three dimentional display is already generated rather than is generated 
with a degree of freedom high as an origin in three-dimensions data, and parallax is being fixed. In this case, it returns to the three- 
dimensions space of a basis, or the real space photoed actually, a camera location is changed, and redraw or re-photoed processing 
cannot be performed. Therefore, the view image which constitutes a parallax image, or the pixel contained in them is shifted to a 
horizontal, and parallax is adjusted. 

[0023] In the case of the flat-surface image (this is also called "image with depth information" below) with which, as for the another 
aforementioned image, depth information is given, a parallax control section may adjust the depth according to proper parallax. An 
example of this processing is made by the 2-dimensional image generation section of the 3rd below-mentioned solid image processing 
system. 

[0024] Including further the parallax attaching part on which this solid image processing system records proper parallax, a parallax 
control section may read proper parallax, when the solid image-processing function which this equipment has, or its part is started, the 
time of predetermined timing, for example, starting of this equipment, and it may process by making that value into initial value. That 
is, software-based semantics may be used for "starting" also in hardware-semantics. If a user decides ****** proper parallax according 
to this mode, automatic processing for cubic-effect adjustment will be realized henceforth. This is a function which also calls 
"initialization of proper parallax." 

[0025] Another mode of this invention contains the step which displays two or more solid images twisted to different parallax on a 
user, and the step which specifies the proper parallax about the user based on a user's response to the displayed solid image about the 
solid image-processing approach. 

[0026] The step which acquires the proper parallax for which still more nearly another mode of this invention also depends on a user 
about the solid image-processing approach, and the step which adds processing in front of a display at an image so that acquired 
proper parallax may be realized are included. "Acquisition" may be processing specified positively and may be processing read from 
the aforementioned parallax attaching part etc. here. 

[0027] If each [ these ] step is mounted as a function of the library for three dimentional displays and the function of this library is 
constituted from two or more programs possible [ a call ] as a function, it becomes unnecessary for a programmer to describe a 
program in consideration of the hardware of three dimentional display equipment one by one, and it is effective. 
[0028] The 2nd group of this invention is based on the technique of adjusting parallax based on directions of a user. This technique 
can be used for the "hand regulation" of the parallax by the user, and a user can change the cubic effect of an image on display 
suitably. However, in case this technique does not remain in hand regulation but carries out the three dimentional display of a certain 
image, it reads the above-mentioned proper parallax, and also in case it carries out regulating automatically of the parallax of that 
image, it can use it. Regulating [ of the 2nd group ] automatically is the point of acting to the parallax image or the image with depth 
information which is two dimensions, and the difference from regulating [ of the 1st group ] automatically uses the 1st group's 
technique, when going back to three-dimensions data and changing parallax. Hereafter, it is related with the 2nd group. 
[0029] The mode with this invention contains the directions acquisition section which acquires directions of the user to the solid image 
displayed from two or more view images, and the parallax control section to which the amount of parallax between said two or more 
view images is changed according to the acquired directions about a solid image processing system. An example of this processing is 
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shown in below-mentioned drawing 45 , and is an example of a type of "hand regulation." Directions of a user have high convenience, 
if it provides by easy GUI, such as button grabbing. 

[0030] The amount detecting element of parallax which detects the 1st amount of parallax produced when another mode of this 
invention also displays a solid image from two or more view images about a solid image processing system, and the parallax control 
section to which the amount of parallax between said two or more view images is changed so that it may go into the range of the 2nd 
amount of parallax whose 1st amount of parallax is a user's amount of permissible parallax are included. This is the example of a type 
of "regulating automatically" and can use the above-mentioned proper parallax as 2nd amount of parallax. An example of this 
processing is shown in below-mentioned drawing 46 . 

[0031] The amount detecting element of parallax may detect the maximum of the 1st amount of parallax, and a parallax control section 
may change the amount of parallax between two or more view images so that the maximum may not exceed the maximum of the 2nd 
amount of parallax. In order to avoid too much cubic effect of parallax depended for attaching too much, it is the intention which 
keeps, the maximum, i.e., the marginal parallax, of the amount of parallax. Maximum here may consider the maximum by the side of 
the approximation. 

[0032] The 1st amount of parallax may be detected or the amount detecting element of parallax may detect the 1st amount of parallax 
which calculated corresponding-points matching among two or more view images, and was beforehand recorded on one header of two 
or more view images. An example of these processings is shown in below-mentioned drawing 47 . 

[0033] A parallax control section may change the amount of parallax between two or more view images by shifting the synthetic 
location of two or more view images. This is common to drawing 45 -47. The shift of a synthetic location is a shift of the horizontal or 
perpendicularly a pixel or the whole image is made into a unit. When an input is an image with depth information, a parallax control 
section may adjust depth information and may change the amount of parallax. 

[0034] Another mode of this invention contains the step which acquires directions of the user to the solid image displayed based on 
two or more view images, and the step to which the amount of parallax between said two or more view images is changed according to 
the directions about the solid image-processing approach. 

[0035] The step which detects the 1st amount of parallax produced when still more nearly another mode of this invention also displays 
a solid image from two or more view images about the solid image-processing approach, and the step to which the amount of parallax 
between two or more view images is changed so that it may go into the range of the 2nd amount of parallax whose 1st amount of 
parallax is a user's amount of permissible parallax are included. 

[0036] Each [ these ] step may be mounted as a function of the library for three dimentional displays, and the function of this library 
may consist of two or more programs possible [ a call ] as a function. 

[0037] The 3rd group of this invention is based on the technique which amends parallax based on the location in an image. This 
"automatic amendment" acts so that a user's sense of incongruity or feeling of an objection to a three dimentional display may be 
mitigated, and it can be used together with the 1st and 2nd group's technique. Generally, in the case of a three dimentional display, the 
trouble on a technique or physiology is pointed out, such as two or more view images shifting, and being observed, or being easy to 
produce sense of incongruity, so that it is close to an image edge. Into the 3rd group, relief of this problem is aimed at by processing of 
adjusting parallax so that parallax may be reduced in the part near an image edge or an object may move to a **** side from an 
approximation side. Hereafter, it is related with the 3rd group. 

[0038] This amendment map is described that parallax is amended based on the location in a view image including the parallax control 
section which amends the parallax between the view images of plurality for the mode with this invention to display a solid image 
about a solid image processing system, and the map attaching part holding the amendment map which should be referred to in case a 
parallax control section is that processing. There are a parallax-correction map, a sense-of-distance amendment map, etc. as 
amendment map. 

[0039] A parallax control section changes parallax so that parallax may be made small in the periphery of two or more view images or 
an object may be sensed more in the distance from a user. A parallax control section may change parallax by processing selectively to 
either of two or more view images. 

[0040] When two or more view images return to what [ what is generated from three-dimensions data ], i.e., three-dimensions space, 
and a view image can be generated, in generation of two or more view images, a parallax control section may control a camera 
parameter and may change parallax. As a camera parameter, there is spacing of a right-and-left camera, an include angle which 
expects an object from a camera, or an optical-axis crossover location. 

[0041] Similarly, when two or more view images are generated from three-dimensions data, a parallax control section may be in 
charge of generation of two or more view images, and may change parallax by making the three-dimensions space itself distorted in a 
world coordinate. On the other hand, when two or more view images are generated from an image with depth information, a parallax 
control section may change parallax by operating the depth information. 

[0042] Another mode of this invention contains the step which acquires two or more view images for displaying a solid image, and the 
step to which the parallax between said two or more acquired view images is changed based on the location in these views image 
about the solid image-processing approach. These steps may be mounted as a function of the library for three dimentional displays, 
and the function of this library may consist of two or more programs possible [ a call ] as a function. 

[0043] The 4th group of this invention offers the 1 st - the 3rd group, and its related function as a software library, mitigates the burden 
of a programmer and a user, and is related with the technique which promotes the spread of solid image display applications. 
Hereafter, it is related with the 4th group. 

[0044] The mode with this invention determines the condition of the image which should be outputted with reference to the held 
information, in case the information relevant to solid image display is held on memory, the held information is shared about the solid 
image-processing approach between the programs from which plurality differs and either of those programs displays a solid image, 
what parallax is given to the parallax image or the example of the condition of an image comes out to that extent. 
[0045] "The held information" may also include one information of a format of the image inputted into a solid image display device, 
the display order of a view image, and the amount of parallax between view images. Moreover, in addition to sharing of the held 
information, two or more programs may share processing of a solid image display proper. An example of "processing of a solid image 
display proper" is processing for determining the held information. Another example is processing which displays the image for 
adjusting the processing about the graphical user interface for determining proper parallax, display processing of the screen for 
parallax adjustment which supports implementation of a proper parallax condition, the processing that detects and pursues a user's 
head location, and three dimentional display equipment. 

[0046] Another mode of this invention contains the parallax control section which generates a parallax image in the form where the 
marginal parallax proved as a result of adjustment of a cubic effect by the user that it is the cubic-effect controller which provides a 
user with the graphical user interface for adjusting the cubic effect of a three dimentional display image is kept about a solid image 
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processing system. 

[0047] This equipment may also contain the information detecting element which acquires the information which should be further 
referred to in order to rationalize solid image display, and the converter which changes a format of the parallax image generated by 
said parallax control section according to the acquired information. 

[0048] It may generate a parallax image, a parallax control section controlling a camera parameter based on three-dimensions data, and 
keeping marginal parallax, may control the depth of an image with depth information, may generate a parallax image, and after it 
defines the horizontal shift amount of two or more 2-dimensional images with parallax, it may generate a parallax image. 
[0049] The 5th group of this invention is related with one application which used the above solid image processing technique or its 
related technique, or a business model. The 4th group's software library is available. Hereafter, it is related with the 5th group. 
[0050] The mode with this invention is changed into the transcription which does not once depend on the hardware of a display for the 
proper parallax for carrying out the three dimentional display of the parallax image about the solid image-processing approach, and 
circulates between displays which are different in the proper parallax by this transcription. 

[0051] Another mode of this invention also contains the step which reads into the 2nd display a user's proper parallax acquired with 
the 1st display, the step which adjusts the parallax between parallax images according to said proper parallax with the 2nd display, and 
the step which outputs the parallax image after adjustment from the 2nd display about the solid image-processing approach. For 
example, they are the usually used equipment whose 1 st display is a user, and equipment with which the 2nd display was prepared in 
another part. 

[0052] Another mode of this invention contains the 1 st indicating equipment, 2nd indicating equipment, and server which were 
connected through the network about a solid image processing system. The 1 st indicating equipment When the server received proper 
parallax information, relates this with a user, and records [ a user's proper parallax information acquired with the equipment concerned 
was transmitted to the server, ] it and a user demands the output of image data with the 2nd indicating equipment, After the equipment 
concerned reads the user's proper parallax information from a server and adjusts parallax, it outputs a parallax image. 
[0053] In addition, what changed the combination of the arbitration of the above component and the expression of this invention 
between an approach, equipment, the system, the record medium, the computer program, etc. is effective as a mode of this invention. 
[0054] 

[Embodiment of the Invention] Drawing 1 shows the physical relationship of a user 10, a screen 12, and the playback object 14 by 
which a three dimentional display is carried out. For a user's 10 interocular distance, the distance of E, a user 10, and a screen 12 is 
[ the width of face of D and the playback object 14 when being displayed ] W. Since the three dimentional display of the playback 
object 14 is carried out, it has the pixel sensed by near rather than a screen 12, i.e., the pixel by which the approximation is carried out, 
and the pixel sensed in the distance rather than a screen 12, i.e., the pixel ****(ed). Since the pixel between which it does not 
distinguish is visible to the same location from both eyes exactly on a screen 12, it is sensed on a screen 12. 

[0055] Drawing 2 shows the photography system for generating the ideal display of drawing 1 . Spacing of two cameras 22 and 24 is 
set to E, distance (this is called optical-axis crossover distance) to the optical-axis crossover location when seeing the actual object 20 
from them is set to D, and if width of face photos the object 20 which is W actually with the field angle which expects the same width 
of face as a screen 12, a parallax image will be obtained from two cameras. If this is displayed on the screen 12 of drawing 1 , the ideal 
condition of drawing 1 will be realized. 

[0056] Drawing 3 and drawing 4 show the condition of having carried out physical relationship of drawing 2 B times (B> 1) A times 
(A< 1), respectively. The ideal condition of drawing 1 also realizes the parallax image obtained by such physical relationship. That is, 
the bases of an ideal three dimentional display begin from making W:D:E regularity. Parallax attaches and this relation also becomes 
the foundation of the direction. 

[0057] The outline of processing is shown until, as for drawing 10 , a three dimentional display is made based on the three-dimensions 
data of an object 20 in the gestalt of operation from drawing 5 . Drawing 5 is model system of coordinates, i.e., the coordinate space 
which each three-dimensions object 20 has. The coordinate when carrying out the modeling of the object 20 is given in this space. 
Usually, a zero is brought to the core of an object 20. 

[0058] Drawing 6 shows a world coordinate. World space is an object 20, a floor, and large space in which a wall is arranged and a 
scene is formed. Even decision of the modeling of drawing 5 and the world coordinate of drawing 6 can be recognized to be 
"construction of three-dimensions data." 

[0059] Drawing 7 shows camera system of coordinates. By setting a camera 22 in the direction of arbitration with the field angle of 
arbitration from the location of the arbitration of a world coordinate, conversion to camera system of coordinates is performed. The 
location of a camera, a direction, and a field angle are camera parameters. In the case of a three dimentional display, in order to define 
a parameter about two cameras, camera spacing and an optical-axis crossover location are also decided. Moreover, zero migration is 
also performed in order to make the middle point of two cameras into a zero. 

[0060] Drawing 8 and drawing 9 show fluoroscopy system of coordinates. Clipping of the space which should be displayed is first 
carried out like drawing 8 in the front plane of projection 30 and the back plane of projection 32. One description of the gestalt of 
operation is to use a field with the approximation maximum parallax point as the front plane of projection 30, and use a field with the 
**** maximum parallax point as the back plane of projection 32 so that it may mention later. This view volume is changed into a 
rectangular parallelepiped like drawing 9 after clipping. Processing of drawing 8 and drawing 9 is also called projection processing. 
[0061] Drawing 10 shows a screen coordinate system. In the case of a three dimentional display, the image from two or more cameras 
of each is changed into the system of coordinates which are also as that of a screen, respectively, and it generates, two or more 2- 
dimensional images, i.e., parallax image. 

[0062] Drawing 1 1 , drawing 1 2 , and drawing 13 show the configuration of the solid image processing system 100 with which parts 
differ, respectively. Hereafter, those solid image processing systems 100 are also called for convenience the 1st, 2nd, and 3rd solid 
image processing system 100, respectively. Although incorporating in equipment at one is also possible, these solid image processing 
systems 100 avoided double ** of drawing here, and divide it into three. The 1st solid image processing system 100 uses the main 
inputs as three-dimensions data effectively therefore, when the object and space which should draw can obtain from the phase of three- 
dimensions data. The 2nd solid image processing system 1 00 is effective for parallax adjustment of two or more 2-dimensional images 
with which parallax is already given, i.e., the existing parallax image, therefore inputs a 2-dimensional parallax image. The 3rd solid 
image processing system 100 operates the depth information on an image with depth information, realizes proper parallax, and mainly 
uses [ therefore ] an input as an image with depth information. These three kinds of inputs were named generically, and it is written as 
"original data." 

[0063] the 1- the when [ it unifies and mounts the 3rd solid image processing system 100 ] and after preparing the "image formal 
judging section" as those pretreatment sections and judging three-dimensions data, parallax image, and image with depth information 
1 - it is good also as a configuration which starts the optimal thing among the 3rd solid image processing system 100. 
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[0064] The 1st solid image processing system 100 has the function of "initialization" and "regulating automatically" automatically, 
when setting up a cubic effect over a three dimentional display. If a user does range assignment of his proper parallax to the image by 
which the three dimentional display was carried out, this is acquired by the system, henceforth, in the case of another display of a solid 
image, transform processing will be performed and he will be displayed that this proper parallax is realized beforehand. Therefore, 
with the 1st solid image processing system 100, a user can enjoy the three dimentional display suitable for himself henceforth, if it 
passes through a descriptive procedure only once in principle. 

[0065] The 1st solid image processing system 100 has further the subfunction the "parallax correction" which eases the parallax of the 
periphery of an image artificially. Like previous statement, a gap of two or more view images becomes that it is easy to be recognized 
as a "double image" as an image edge is approached. Device errors of this, such as a parallax barrier and curvature of the screen of a 
display, are the main factors. Then, various approaches - reduce 2 approximation parallax which reduces both 1 approximation 
parallax and **** parallax by the periphery of an image, and **** parallax does not ask 3 approximation parallax and **** parallax 
which are left as it is, but shifts them to the whole to the way of **** parallax - are enforced. In addition, although a this "parallax- 
correction" function exists also in the 3rd solid image processing system 100, processing changes with differences in input data. 
[0066] The cubic-effect controller 1 12 which adjusts a cubic effect based on the response from the user to the image which carried out 
the three dimentional display of the 1st solid image processing system 100, The parallax information attaching part 120 which saves 
the proper parallax specified by the cubic-effect controller 1 12, The parallax control section 1 14 which generates the parallax image 
which reads proper parallax from the parallax information attaching part 1 20, and has proper parallax from original data, The format 
conversion section 116 which changes the format of the parallax image generated by the parallax control section 1 14 is included based 
on the information acquired in the information acquisition section 1 1 8 which has the function which acquires the hardware 
information on a display and acquires the method of a three dimentional display, and the information acquisition section 118. 
Although original data are only called three-dimensions data, the data of the object strictly described by the world coordinate and 
space hit this. 

[0067] As an example of the information acquired in the information acquisition section 1 1 8, the result of head tracking etc. is 
[ whether there is any list of the view image which parallax reverses, and ] in the method of a list of the view [ be / any utilization of 
the method of three dimentional display equipments, such as the number of views of a three dimentional display, space division, or 
time sharing, and shutter glasses ] image in the case of a multi-view type, and a parallax image. In addition, only the result of head 
tracking is inputted into the direct camera arrangement decision section 132 through the path which is not illustrated exceptionally, 
and is processed there. 

[0068] In hardware, the above configuration is realizable by CPU of the computer of arbitration, memory, and other LSI, and although 
the program which has a GUI function and the function of a parallax control function and others by software realizes, it is drawing 
functional block realized by those cooperation here. Therefore, it is just going to be understood that only hardware is realizable in 
various forms with software or those combination by this contractor, and these functional block of the situation is the same also about 
subsequent configurations. 

[0069] The cubic-effect controller 1 12 has the directions acquisition section 122 and the parallax specification section 124. The 
directions acquisition section 1 22 acquires this, when a user specifies the range of proper parallax to the image by which the three 
dimentional display was carried out. The parallax specification section 124 specifies proper parallax when a user uses this display 
based on that range. Proper parallax is expressed with the transcription independent of the hardware of a display. By realizing proper 
parallax, the stereoscopic vision which suited a user's physiology becomes possible. 

[0070] When it is decided that camera parameters will be the camera temporary arrangement section 1 30 to which the parallax control 
section 1 14 carries out the temporary law of the camera parameter first, and the camera arrangement decision section 132 which 
corrects the camera parameter by which the temporary law was carried out according to proper parallax, The zero migration section 
134 which performs zero migration processing that the middle point of two or more cameras should be made a zero, the projection 
processing section 138 which performs the above-mentioned projection processing, and the 2-dimensional image generation section 
142 which performs transform processing to a screen coordinate system, and generates a parallax image after projection processing are 
included. Moreover, in order [ being required ] to respond and to ease the parallax of an image periphery, the distorted processing 
section 136 which performs space distortion conversion (only henceforth distorted conversion) is formed between the camera 
temporary arrangement section 130 and the camera arrangement decision section 132. The distorted processing section 136 reads and 
uses the below-mentioned amendment map from the amendment map attaching part 140. 

[0071] In addition, as long as it is necessary to adjust a display for a three dimentional display, GUI which is not illustrated for it may 
be added. By this GUI, the minute shift of the whole parallax image currently displayed may be carried out to four directions, and you 
may process deciding the optimal display position etc. 

[0072] The 2nd solid image processing system 100 of drawing 12 considers two or more parallax images as an input. This is also only 
called an input image. The 2nd solid image processing system 1 00 reads the proper parallax previously acquired with the 1 st solid 
image processing system 1 00, adjusts the parallax of an input image, and stores and outputs it to the range of proper parallax. In the 
semantics, the 2nd solid image processing system 100 has the "regulating" function of parallax. However, when it does not come out 
so much, the three dimentional display is performed actually and a user wants to change a cubic effect, a GUI function is offered, and 
it also unites and has the "hand-regulation" function to change parallax according to directions of a user. 

[0073] Although the parallax of a parallax image [ finishing / generation / already ] cannot carry out Normal Revision, according to the 
2nd solid image processing system 1 00, a cubic effect can be changed on the level which is fully equal to practical use in shifting the 
synthetic location of the view image which constitutes a parallax image. The 2nd solid image processing system 1 00 demonstrates a 
good cubic-effect adjustment function also in the situation that input data cannot go back to three-dimensions data. Hereafter, it states 
focusing on a point of difference with the 1 st solid image processing system 1 00. 

[0074] The cubic-effect controller 1 12 is used for hand regulation. The directions acquisition section 122 realizes numerical inputs, 
such as "+n" and M -n", on a screen, and the value is specified in the parallax specification section 124 as an amount of modification of 
parallax. It thinks as it goes related [ of the cubic effect instructed to be a numeric value ]. For example, it is the directions which 
strengthen a cubic effect, and the directions which "-n" weakens, and though "+n" has so large that n becomes large the amount of 
modification to a cubic effect, it is good. Moreover, "+n of the directions which move an object to the whole in the direction of the 
approximation, and "-n"" is good for the whole also as directions which move an object in the **** direction. As an option, the value 
of n is good also as a configuration into which parallax is changed whenever it does not specify, but it displays only the carbon button 
of "+" and "-" and it clicks this. 

[0075] The 2nd solid image processing system 100 has the amount detecting element 150 of parallax, and the parallax control section 
152. When input images are two or more parallax images, the amount detecting element 150 of parallax inspects the header field of 
those parallax images, and if there are the amount of parallax described in the form of the number of pixels especially a number of the 
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approximation maximum parallax pixels, and the number of the **** maximum parallax pixels, it will acquire this. If the amount of 
parallax is not described, when the matching section 158 detects corresponding points between parallax images using known 
technique, such as block matching, the amount of parallax is specified. The matching section 158 may process only to important fields, 
such as a center section of the image, and it may extract to the most important number of the approximation maximum parallax pixels, 
and it may be detected. The detected amount of parallax is sent to the parallax control section 152 in the form of the number of pixels. 
[0076] The location shift section 160 of the parallax control section 152 shifts horizontally the synthetic location of the view image 
which constitutes a parallax image so that the amount of parallax between view images may become proper parallax. What is 
necessary is just to perform a shift about either of the view images. The location shift section 160 changes an image composition 
location according to these directions simply, when it also has another mode of operation and a user directs an increment or reduction 
of parallax through the cubic-effect controller 1 1 2. That is, the location shift section 1 60 has two, the regulating function to proper 
parallax, and the hand-regulation function by the user. 

[0077] The parallax write-in section 164 writes the amount of parallax in one header field of two or more view images which 
constitute a parallax image for [ for the above-mentioned amount detecting element 150 of parallax ] another application with the 
number of pixels. The image edge controller 168 buries lack of the pixel produced at the image edge by the shift by the location shift 
section 160. 

[0078] The 3rd solid image processing system 100 of drawing 13 considers an image with depth information as an input. The 3rd solid 
image processing system 100 adjusts a depth so that proper parallax may be realized. Moreover, it has the above-mentioned "parallax- 
correction" function. The distorted processing section 174 of the parallax control section 170 carries out distorted conversion in the 
below-mentioned way according to the amendment map saved at the amendment map attaching part 176. The depth information and 
the image after distorted conversion are inputted into the 2-dimensional image generation section 178, and a parallax image is 
generated here. These 2-dimensional image generation sections 178 differ in the 2-dimensional image generation section 142 of the 1st 
solid image processing system 1 00, and proper parallax is taken into consideration here. Since an image with depth information is also 
two dimensions as an image, although the 2-dimensional image generation section 1 78 does not illustrate, it has a function similar to 
the location shift section 160 of the 2nd solid image processing system 100 in the interior, it shifts the pixel in an image horizontally 
according to depth information, and generates a cubic effect. Proper parallax is realized by the below-mentioned processing at this 
time. 

[0079] Processing actuation and the principle of each part of each solid image processing system 100 in the above configuration are as 
follows. Drawing 14 (a) and drawing 14 (b) show the left eye image 200 and the right eye image 202 which were displayed in the 
specific process of the proper parallax by the cubic-effect controller 1 12 of the 1st solid image processing system 100, respectively. 
Five black dots are displayed on each image, and **** and big parallax are attached, so that it goes upwards and goes to the 
approximation and big parallax, and the bottom. 

[0080] Drawing 15 shows typically the sense of distance sensed by the user 10, when these five black dots are displayed. The user 10 
has answered the range of these five sense of distance with "it is proper", and the directions acquisition section 122 acquires this 
response. In this drawing, the user 1 0 inputs whether it is the parallax which it is displayed in order and the black dot which is five 
pieces from which parallax differs can permit simultaneous. On the other hand, in drawing 16 , although carried out at one black dot, 
the display itself changes the parallax continuously, and when it comes to the limitation which a user 10 permits in the direction of 
**** and each approximation, it answers. As for a response, the usual key stroke, mouse actuation, an input with voice, etc. should just 
use a known technique in itself. 

[0081] The directions acquisition section 122 can acquire proper parallax as range, and the marginal parallax by the side of the 
approximation and **** is decided by any [ of drawing 15 and drawing 16 ] case. The parallax corresponding to the nearness which 
the point which is visible to the location nearest to itself as for the approximation maximum parallax is allowed, and the **** 
maximum parallax are the parallax corresponding to far [ which the point which is visible to the most distant location from itself is 
allowed ]. However, there is much what should generally be cared for the approximation maximum parallax from the problem on a 
user's physiology, and it may call only the approximation maximum parallax marginal parallax hereafter. 

[0082] Drawing 17 shows the principle which adjusts the parallax of two views actually, when the image by which a three dimentional 
display is carried out is picked out from three-dimensions data. First, the marginal parallax which the user decided is changed into the 
prospective angle of the camera by which temporary arrangement was carried out. By taking an include-angle expression, it becomes 
the general-purpose expression which became independent of the hardware of a display. Since the marginal parallax of the 
approximation and **** can be expressed in the number of pixels as M and N and the field angle theta of a camera is equivalent to the 
number L of horizontal picture elements of the display screen as shown in this drawing, the approximation maximum prospective 
angle phi and the **** maximum prospective angle psi which are a prospective angle of the number of marginal parallax pixels are 
expressed with theta, M, N, and L. 
[0083] 

This information is applied to the ejection of 2 view images in three-dimension space at tan(phi/2) =Mtan(theta/2)/Ltan(psi/2) =Ntan 
(theta/2) / Lth order. Like drawing 18 , the basic table present space T (T [ the depth ] is written) is decided first. Here, the basic table 
present space T presupposes that it decides from the limit to arrangement of an object. Distance from the front plane of projection 30 
which is a front face of the basic table present space T to the camera arrangement side 208, i.e., a view side, is set to S. A user can 
specify T and S. A view sets distance from the view side 208 of those with two, and these optical-axis crossover sides 210 to D. 
Distance to the optical-axis crossover side 210 and the front plane of projection 30 is set to A. 

[0084] Next, E:S=P:AE:S+T=Q:T-A will be materialized if the approximation in the basic table present space T and marginal parallax 
of **** are set to P and Q, respectively. E is the distance during a view. Now, the point G which is the pixel between which it does not 
distinguish is in the location which the optical axis K2 from both cameras intersects on the optical-axis crossover side 210, and the 
optical-axis crossover side 210 serves as a location of a screen side. The beam of light Kl which induces the approximation maximum 
parallax P crosses on the front plane of projection 30, and the beam of light K3 which induces the **** maximum parallax Q crosses 
on the back plane of projection 32. 

[0085] phi and psi are used for P and Q like drawing 19 , and they are P=2(S+A) tan (phi/2). 
Q=2(S+A) tan (psi/2) 

It is come out and expressed and is E=2(S+A) tan(theta/2) and(SM+SN+TN)/(LT) as a result. 
A=STM/(SM+SN+TN) 

********** n OWj since S and T are known, A and E are decided automatically in this way, therefore the optical-axis crossover 
distance D and the distance E between cameras are decided automatically, and a camera parameter decides them. If it opts for 
arrangement of a camera according to these parameters, a parallax image with proper parallax can generate and output the camera 
arrangement decision section 132 by making independently processing of the 138 or 2-dimensional projection processing section 
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image generation section 142 to the image from each camera henceforth. Like the above, the transcription for which E and A do not 
depend on hardware excluding the information on hardware is realized. 

[0086] Henceforth, proper parallax is automatically realizable, if a camera is arranged so that A, or this D and E may be protected also 
in case the three dimentional display of another image is carried out. Since all the processes from specification of proper parallax to an 
ideal three dimentional display are automatable, if this function is offered as a software library, the programmer which creates contents 
and application does not need to be conscious of programming for a three dimentional display. Moreover, since L shows a display 
rectangle when L, M, and N are expressed with the number of pixels, it can direct by L whether it is the display by the full screen, or it 
is the display by some screens. It is the parameter for which L does not depend on hardware, either. 

[0087] Drawing 20 shows camera arrangement of 4 eye type with four cameras 22, 24, 26, and 28. Although above-mentioned A and 
E should be decided at accuracy to become proper parallax between [, such as between the 1 st camera 22 and the 2nd camera 24, ] 
adjoining cameras, even if it diverts A and E which were decided between the 2nd camera 24 more near a center, and the 3rd camera 
26 among other cameras as simple processing, the almost same effectiveness is acquired. 

[0088] In addition, although T considered as the limit to arrangement of an object, it may be decided by the program as magnitude of 
fundamental three-dimensions space. In this case, an object can also surely be arranged only in this basic table present space T through 
the whole program, and parallax may be given to an object so that it may sometimes jump out of this space intentionally for an 
effective display. 

[0089] Although it **** most with that by which the approximation is most carried out among the objects in three-dimensions space 
as another example, if T may be determined to a coordinate and this is performed in the real time, an object can surely be arranged to 
the basic table present space T. If an object is employed as an exception of always putting into the basic table present space T on the 
relaxation conditions "the average of the location of fixed time amount should just be in the basic table present space T", a short-time 
exception can also be made. Furthermore, the object which appoints the basic table present space T may be restricted to a static thing, 
and the exceptional actuation which a dynamic object protrudes from the basic table present space T in this case can be given. 
Conversion which contracts the space which has already arranged the object to the size of the width of face T of basic table present 
space as still more nearly another example may be performed, and you may combine with actuation as stated above. 
[0090] In addition, if it is made that out of which a double image tends to come as an image which the cubic-effect controller 1 12 of 
the 1 st solid image processing system 1 00 displays on a user, marginal parallax can become settled more smallish and can reduce the 
frequency of occurrence of the double image when displaying other images. What is necessary is to know what has the contrastive 
color and the brightness of an object and a background, and just to use such an image as an image out of which a double image tends 
to come, in the case of the phase, i.e., initial setting, of specifying marginal parallax. 

[0091] Drawing 21 to drawing 36 shows processing by the distorted processing section 136 of the 1st solid image processing system 
100, and its principle. Drawing 21 shows notionally an example of the amendment map stored in the amendment map attaching part 
140 of the 1st solid image processing system 100. This map amends a direct-vision difference, and it becomes small parallax as that 
whole supports the parallax image as it is and goes to a periphery. The distorted processing section 136 opts for camera arrangement 
according to this amendment map, and drawing 22 shows change of the parallax which produces it as a result of actuation of the 
camera parameter by the carrier beam camera arrangement decision section 132. When seeing the direction of a transverse plane from 
the right-and-left view location of two cameras, "it is usually parallax" is attached, and "small parallax" is attached when seeing the 
direction from which it separated greatly from the transverse plane on the other hand. Actually, the camera arrangement decision 
section 1 32 brings camera spacing close as it goes on the outskirts. 

[0092] Drawing 23 shows another example into which the camera arrangement decision section 132 changes arrangement of a camera 
into according to directions of the distorted processing section 136, and changes parallax. Here, moving only a left-hand side camera 
between two cameras, "it is usually parallax" ->" inside parallax" -> "small parallax" and parallax are changing as it goes around an 
image. This approach of count cost is lower compared with drawing 22 . 

[0093] Drawing 24 shows another example of an amendment map. Parallax is not changed, this map does not usually touch with 
parallax, either, but near the center of an image makes parallax small for it gradually in the other parallax assistant positive region. 
Drawing 25 shows the camera location which the camera arrangement decision section 132 changes according to this map. When the 
direction of a camera separates greatly from a transverse plane, "it distinguishs [ small ]" the location of a left camera between the 
right camera for the first time. [ approach and ] 

[0094] Drawing 26 shows another example of an amendment map notionally. In order for this map to amend a sense of distance from 
a view to an object and to realize it, the camera arrangement decision section 132 adjusts the optical-axis crossover distance of two 
cameras. If optical-axis crossover distance is made small as it goes around an image, since an object extends far back and looks 
relative in the **** direction, it will attain the object in the semantics which makes especially approximation parallax small. In order 
to make optical-axis crossover distance small, the camera arrangement decision section 132 should just change the sense of one of 
cameras that what is necessary is just to change the direction of an optical axis of a camera. Drawing 27 shows change of an optical- 
axis crossover location in case the map of drawing 26 R> 6 generates a 2 -dimensional image, or the optical-axis crossover side 210. 
As for the image circumference, the optical-axis crossover side 210 approaches a camera. 

[0095] According to the map of drawing 28 , as for another amendment map concerning [ drawing 28 ] a sense of distance and 
drawing 29 , the camera arrangement decision section 132 shows signs that the optical-axis crossover side 210 is changed according to 
directions of the distorted processing section 136. In this example, in an image central field, an object is arranged to a normal position, 
without amending, and the location of an object is amended in an image boundary region. After it is changeless to the optical-axis 
crossover side 210 near an image center and exceeding a certain point in drawing 29 for the object, the optical-axis crossover side 210 
approaches a camera. In drawing 29 , only a left camera changes the sense and corresponds. 

[0096] Drawing 30 (a) - (f) shows another distorted conversion by the distorted processing section 136. A camera location is not 
changed but the three-dimensions space itself is made directly distorted by camera system of coordinates unlike an old example. 
Drawing 30 (a) In - (f), as for the plan of the space of a basis, and a slash field, a rectangle region shows the plan of the space after 
conversion. For example, it moves from the point U of the space of the basis of drawing 30 (a) to the point V after conversion. This 
means that this point was moved in the **** direction. It is crushed in the direction of an arrow head about the depth direction, so that 
it goes to a periphery, and as for space, also in the approximation, also in **♦*, in drawing 30 (a), a sense of distance near a fixed 
sense of distance can be given like the point W of this drawing. Consequently, in an image periphery, while a sense of distance also of 
a set and the object by which the approximation is carried out specially is lost and solves the problem of a double image, it becomes 
the expression which is easy to suit a user's physiology. 

[0097] Drawing 30 (b), drawing 30 (c), drawing 30 (d), and drawing 30 (e) show the modification of the conversion which all brings a 
sense of distance close to constant value by the image periphery, and drawing 30 (f) shows the example which changes all points in the 
**** direction. 
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[0098] Drawing 3 1 shows the principle for realizing conversion of drawing 30 (a). The rectangular parallelepiped space 228 includes 
the space where projection processing of the 1st camera 22 and the 2nd camera 24 is performed. The view volume of the 1st camera 22 
becomes settled in the field angle, the front plane of projection 230, and the back plane of projection 232 of the camera, and it of the 
2nd camera 24 becomes settled in the field angle, the front plane of projection 234, and the back plane of projection 236 of the camera. 
The distorted processing section 136 performs distorted conversion to this rectangular parallelepiped space 228. Let a zero be the core 
of the rectangular parallelepiped space 228. The conversion principle is the same only by cameras increasing in number in the case of 
a multi-view type. 

[0099] Drawing 32 is an example of distorted conversion and has adopted contraction of a Z direction. It processes to each object in 
space actually. About this conversion, parallax becomes small and it becomes that X= **A has no parallax at it, so that it is what was 
expressed a ********** table, a Y-axis top is usually parallax and the absolute value of drawing 33 of X increases on a parallax- 
correction map. Since it is contraction of only a Z direction here, the transformation is as follows. 
[0100] 
[Equation 1] 



(X1.Y1.Z1, 1) = (X0.Y0. Z0, 1) 
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Drawing 34 explains conversion. First, the range of X>=0 and Z>=0 is considered. When a point (X0, Y0, Z0) moves to a point (X0, 
Y0, Zl) by cutback processing, reduction percentage Sz is Sz=Zl/Z0=CE/CD. The coordinates of D of the coordinate of C are (X0, 
Y0, B) in (X0, Y0, and 0). 

[0101] E is the intersection of a straight line and a flat surface, and if a coordinate is set to (X0, Y0, Z2), Z2 can be calculated as 

follows. 

[0102] 

Z=B-XxB/A (flat surface) 
X=X0, Y=Y0 (straight line) 

Generally it becomes Sz=l-X/A to Z2=B-X0xB/A, therefore Sz=CE/CD=(B-X0xB/A)/B-l -X0/AX. If count with the same said of 
other range of X and Z is performed, the following results are obtained and conversion can be verified. 

[0103] Sz=l+X/A drawing 35 shows another example of distorted conversion at the time of Sz=l-X/AX<0 at the time of X>=0. In 
consideration of photography being performed to a radial, cutback processing of the X-axis and Y shaft orientations is also more 
strictly combined from the camera. Here, it changes considering the core of two cameras as a representative of a camera location. The 
transformation is as follows. 
[0104] 
[Equation 2] 
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Drawing 36 verifies this conversion. Here, the range of X>=0 and Z>=0 is considered. When a point (X0, Y0, Z0) moves to a point 

(XI, Yl, Zl) by cutback processing, reduction percentage Sx, Sy, and Sz is Sx=(Xl-X2)/(X0-X2). 

=(X4-X2)/(X3-X2) 

Sy=(Yl-Y2)/(Y0-Y2) 

=(Y4-Y2)/(Y3-Y2) - 

Sz=(Zl-Z2)/(Z0-Z2) 

=(Z4-Z2)/(Z3-Z2) 

It becomes. Since E is the intersection of a flat surface and a straight line, Sx, Sy, and Sz can be calculated like the above-mentioned. 
[0105] In addition, when the space after conversion is expressed with a plane set as mentioned above, processing changes bordering on 
the tangent of fields and sense of incongruity may arise by the case. In that case, it may connect on a curved surface or space may 
consist of only curved surfaces. Count only changes to what asks for the intersection E of a curved surface and a straight line. 
[0106] Moreover, in the above example, although reduction percentage becomes the same on the same straight line CD, it may 
perform weighting. For example, what is necessary is just to apply weighting function G (L) to the distance L from a camera to Sx, Sy, 
and Sz. 

[0107] Drawing 37 to drawing 40 shows processing by the distorted processing section 174 of the 3rd solid image processing system 
100, and its principle. Drawing 37 shows the depth map of the image with depth information inputted into the 3rd solid image 
processing system 100, and the range of a depth also carries out the value of K1-K2 suddenly here. Here, the depth of forward and 
**** is expressed with negative for the depth of the approximation. 

[0108] Drawing 38 shows the relation between the depth range 240 of original, and the depth range 242 after conversion. A depth 
approaches constant value as it goes to an image periphery. The distorted processing section 174 changes a depth map so that this 
amendment may be followed. It is also the same as when giving parallax perpendicularly. Since this conversion is also only the 
cutback of a Z direction, it can express by the following formulas. 
[0109] 
[Equation 3] 
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in addition, Sz - the value of X - a case - dividing — carrying out - having - the time of X>=0 - Sz=l-2 X/LX - < - it becomes 
Sz=l+2 X/L at the time of 0. The new depth map which has the new element shown in drawing 39 by the above conversion is 
generated. 

[0110] Drawing 40 shows the principle of another distorted conversion to a depth map. Since space is more strictly observed by the 
radial from a user 10, it has also combined cutback processing of the X-axis and Y shaft orientations. Here, the eye period alignment is 
made into the observation location. Concrete processing becomes the same formula as the case of drawing 36 . In addition, although a 
depth map from the first has only Z value, when performing this count, X value and Y value will also be held. What is necessary is just 
to hold X value and Y value as an offset value over them, although Z value is changed into the pixel shift amount of the direction of X, 
or the direction of Y. 

[0111] Anyway, the image of the depth map changed in the distorted processing section 174 is inputted into the 2-dimensional image 
generation section 178, and synthetic processing horizontally shifted so that it might become proper parallax here is performed. The 
detail is mentioned later. 

[0112] Drawing 41 - drawing 5 1 show processing of the location shift section 160 of the 2nd solid image processing system 100, and 
the 2-dimensional image generation section 178 of the 3rd solid image processing system 100 which can be grasped as the extension. 
Drawing 41 shows the shift principle of the synthetic location of two parallax images by the location shift section 1 60. As shown in 
this drawing, in the initial state, the location of the right eye image R and the left eye image L is in agreement. However, if the left eye 
image L is relatively shifted to the right like this drawing upper part, the parallax of an approximation point will increase and the 
parallax of ****** will decrease. On the contrary, if the left eye image L is relatively shifted to the left like this drawing lower part, 
the parallax of an approximation point will decrease and the parallax of ****** will increase. 

[0113] The above is the essence of the parallax adjustment by the shift of a parallax image, on the other hand, the shift of an image 
may come out, there may be, and may shift both to hard flow mutually. Moreover, this principle shows that a three dimentional display 
method asks neither a glasses method nor a glasses-less method, but it can apply to all the methods using parallax. The same 
processing is possible also to the parallax of a multiaspect image or a perpendicular direction. 

[0114] Drawing 42 shows shift processing on pixel level. The 1st square 250 and the 2nd square 252 are reflected to both the left eye 
image 200 and the right eye image 202. Approximation parallax is attached to the 1st square 250, and it will become "6 pixels" if the 
amount of parallax is expressed with a positive number. On the other hand, **** parallax attaches the 2nd square 252, and if it 
expresses the amount of parallax with a negative value, it will become "-6 pixels." Here, this amount of parallax is set to F2 and Fl, 
respectively. 

[0115] Suppose that it turned out that the proper parallax of the display which a user holds is J1-J2 on the other hand. The location 
shift section 160 carries out the pixel shift of the synthetic starting position of both images mutually (J2-F2). Supposing drawing 43 is 
in the condition after termination of the shift, and it is now, Fl=-6, and F2=6 and it is Jl=-5 and J2=4, a synthetic starting position will 
be shifted in the direction which the whole shifts in -2 pixels, i.e., the **** direction, mutually. Like drawing 43 , the final amount of 
parallax is set to El =-8 and E2=4, and is settled in marginal parallax about the direction of the approximation at least. Since a 
photograph is generally taken as compared with the **** direction in many cases in the condition that it was presupposed that the 
double image of sense of incongruity of the direction of the approximation was stronger, and the photographic subject has been 
arranged in the direction of the approximation, it is desirable to store the parallax of the direction of the approximation in a limitation 
fundamentally. The example of processing is shown below. 

[0116] 1. Out of marginal parallax, an approximation point shifts an approximation point to a marginal parallax point, when ****** is 
in marginal parallax. However, processing will be stopped if the parallax of ****** reaches interocular distance. 

2. Out of marginal parallax, an approximation point shifts an approximation point to a marginal parallax point, when ****** is outside 
marginal parallax. However, processing will be stopped if the parallax of ****** reaches interocular distance. 

3. In within marginal parallax, neither an approximation point nor ****** processes. 

4. Within marginal parallax, an approximation point shifts ****** to a marginal parallax point, when ****** is outside marginal 
parallax, but processing will be stopped if an approximation point reaches a marginal parallax point in the middle of processing. 
[0117] Drawing 44 shows lack of the image edge by the shift of a synthetic location. Here, the shift amount of the left eye image 200 
and the right eye image 202 is 1 pixel, and the lack part 260 of 1 -pixel width of face arises at the left end of the right end of the left eye 
image 200, and the right eye image 202, respectively. At this time, the image edge controller 1 68 reproduces the pixel train of an 
image edge like drawing 44 , and compensates the number of horizontal picture elements. 

[0118] As approaches other than this, the lack part 260 may be expressed as specific colors, such as black or white, and even if it is 
non -display, it is good, it becomes still the same as the size of an initial image — as — logging - you may process by adding. 
Moreover, size of an initial image is beforehand made larger than a actual display size, and you may consider so that the lack part 260 
may not influence a display. 

[0119] Drawing 45 is the flow of the hand regulation of the parallax by the 2nd solid image processing system 100. As shown in this 
drawing, a right-and-left image is first created with a help as a parallax image (S10), and this is distributed by the root of a network 
and others (SI 2). In the example of reception (SI 4) and this drawing, first of all as it is, by the usual condition without a shift, the 2nd 
solid image processing system 100 compounds an image, and displays this (S16). That is, the case where neither the case where proper 
parallax is not acquired yet here, nor the location shift section 160 is operated is considered. A user directs adjustment of parallax 
through the cubic-effect controller 1 12 to the parallax image by which the three dimentional display was continued and carried out, the 
location shift section 160 receives this in "hand-regulation mode", and an image composition location is adjusted and displayed (SI 8). 
In addition, S10 and SI 2 are the procedures 272 of the 2nd solid image processing system 100 after the procedure 270 of an image 
creator, and SI 4. Moreover, although not illustrated, this shift amount is recorded on a header, and if it refers to and compounds from 
next time, the time and effort of readjustment can be saved. 

[0120] Drawing 46 shows the flow of regulating automatically by the 2nd solid image processing system 100. Generation (S30) of the 
right-and-left image which is the procedure 270 of an image creator, and image distribution (S32) are the same as drawing 45 . 
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Moreover, the same is said of an image receipt (S34) among the procedures 272 of the 2nd solid image processing system 100. Next, 
by the matching section 158 of the amount detecting element 150 of parallax, the parallax beforehand attached between parallax 
images, especially the maximum parallax are detected (S36), and, on the other hand, proper parallax, especially marginal parallax are 
acquired from the parallax information attaching part 120 (S3 8). Then, the synthetic location of an image is shifted so that the location 
shift section 1 60 may fulfill marginal parallax by the above-mentioned processing (S40), and a three dimentional display is carried out 
through processing by the parallax write-in section 164, the image edge controller 168, and the format conversion section 1 16 (S42). 
[0121] Drawing 47 shows the flow of another regulating automatically to the pan by the 2nd solid image processing system 100. After 
a right-and-left image generates in the procedure 270 of an image creator (S50), the maximum parallax is detected at this event and it 
records on the header of one view image of the parallax (S52) images (S54). What is necessary is just to record this, since it is 
naturally known in that edit process when a creator generates a parallax image manually although this detection may be carried out by 
corresponding-points matching. Then, an image is distributed (S56). 

[0122] On the other hand, the image receipt (S58) is the same as that of drawing 46 among the procedures 272 of the 2nd solid image 
processing system 1 00. Next, the above-mentioned maximum parallax is read from a header by the header Banking Inspection 
Department 156, the amount detecting element 150 of parallax, (S60). On the other hand, marginal parallax is acquired from the 
parallax information attaching part 120 (S62), and the following processings S64 and S66 are the same as the processings S40 and S42 
of drawing 46 respectively. According to this approach, it is not necessary to calculate the maximum parallax. Moreover, a suitable 
cubic effect for the whole image is realizable. Furthermore, since a shift amount is recordable on a header, it does not have a 
possibility of spoiling the subject-copy image itself. In addition, although not illustrated, if the maximum parallax with which drawing 
46 was also detected is recorded on a header, from the next, it can process according to the procedure of drawing 47 . 
[0123] In addition, the same processing is possible also for a multi-view type, and it should just perform same processing to the 
amount of parallax between the view images which adjoin each other, respectively. However, actually, with the greatest parallax of the 
parallax between the view images of these plurality, it may be regarded as the "maximum parallax" between [ all ] view images, and 
the shift amount of a synthetic location may be decided. 

[0124] What is necessary is just to use the header of the image, when the multiaspect image is compounded by the image of one sheet 
although header information should just be in at least one of the multiaspect images. 

[0125] Furthermore, what is necessary is to crawl in that case, to separate an image by **** inverse transformation processing, and 
just to perform rearrangement processing which is a pixel so that a synthetic location shift amount may be calculated and re- 
compounded or it and a result may become the same, although an image [ finishing / composition / already ] may be distributed. 
[0126] Drawing 48 - drawing 5 1 show the processing which shifts a synthetic location about an image with depth information. This is 
performed in the 2-dimensional image generation section 178 of the 3rd solid image processing system 100. Drawing 48 and drawing 
49 are the flat-surface images 204 and depth maps which constitute an image with depth information, respectively. Here, an 
approximation depth is expressed with forward and the **** depth is expressed with negative. The 1st square 250, the 2nd square 252, 
and the 3rd square 254 exist as an object, and the 1st square 250 is [ "2" and the 3rd square 254 of a depth "4" and the 2nd square 252 ] 
"-4." As for the 1st square 250, the maximum approximation point and the 2nd square 252 have a medium approximation point and the 
3rd square 254 in the maximum ******, 

[0127] On the basis of the flat-surface image 204 of a basis, first, the 2-dimensional image generation section 178 performs processing 
to which each pixel is shifted by the value of a depth map, and generates the view image of another side. If criteria are used as a left 
eye image, the flat-surface image 204 of a basis will turn into a left eye image as it is. In the 1 st square 250, 4 pixels and the 2nd 
square 252 are shifted to the left, 2 pixels and the 4 pixels of the 3rd square 254 are shifted to the right on the left, and the right eye 
image 202 is created like drawing 50 . The image edge controller 1 68 buries the lack part 260 of the pixel information by migration of 
an object by the contiguity pixel whose parallax is "0" and which is judged to be a background. 

[0128] The 2-dimensional image generation section 178 calculates continuously the depth which fulfills proper parallax. If the range 
of a depth is set to K1-K2 and the depth value of each pixel is set to Gxy, a depth map will become the form where Hxy was changed 
into Gxy in drawing 37 . Moreover, suppose that it turned out that the proper parallax of the display which a user holds is J1-J2. In this 
case, in that depth map, depth value G of each pixel is changed as follows, and the new depth value Fxy is obtained. 
[0129] Fxy=Jl+(Gxy-Kl) x(J2-Jl)/(K2-Kl) 

In the above-mentioned example, supposing it is Kl=-4 and K2=4 and is Jl=-3 and J2=2, the depth map of drawing 49 will be 
changed into the depth map of drawing 51 by this transformation. That is, "2" is changed into "1" and "-4" is changed into "2" for "4" 
"-3", respectively. The mean value between Kl and K2 is changed between Jl and J2. For example, the 2nd square 252 is Gxy=2 and 
is set to Fxy=0.75. What is necessary is just to perform processing to which rounding off and approximation parallax become small, 
when Fxy does not become an integer. 

[0130] In addition, although an above-mentioned transformation is the example of linear transform, the weighting function F to Gxy 
(Gxy) is applied further, or, in addition to this, various nonlinear conversion is also considered. Moreover, from the flat-surface image 
204 of a basis, an object can be mutually shifted to hard flow and a right-and-left image can also newly be generated. In the case of a 
multi-view type, a multiple-times deed and a multiaspect image should just be generated for the same processing. 
[0131] The above is the configuration and actuation of the solid image processing system 100 concerning the gestalt of operation. 
Although the solid image processing system 100 was explained as equipment, the combination of hardware and software is sufficient 
as this, and it can constitute only software. In that case, convenience is high, when the part of the arbitration of the solid image 
processing system 100 is library-ized, and it is a call and is made possible from various programs. A programmer can skip 
programming of the part for which the information of a three dimentional display is needed. For a user, it is based neither on software 
nor contents, but the actuation about a three dimentional display, i.e., GUI, becomes common, and since the set-up information is 
sharable by other software, it can save the time and effort of resetting. 

[0132] In addition, it is also useful to share not processing but the information about a three dimentional display among two or more 
programs. Various programs can determine the condition of an image with reference to the information. The example of the 
information shared is information acquired in the information acquisition section 1 18 of the above-mentioned solid image processing 
system 1 00. What is necessary is just to hold to the Records Department which does not illustrate this information, or the amendment 
map attaching part 1 40. 

[0133] Drawing 52 - drawing 54 show an example which uses the above solid image processing system 100 as a library. Drawing 52 
R> 2 shows the application of the three dimentional display library 300. The three dimentional display library 300 is referred to in the 
form where a function is called from two or more programs A302, a program B304, a program C306, etc. A user's besides the above- 
mentioned information proper parallax etc. is stored in the parameter file 318. The three dimentional display library 300 is used 
through API (application program interface)3 1 0 with two or more equipments A3 12, equipment B314, equipment C316, etc. 
[0134] Viewers, such as a viewer of the parallax image which are a game, the three-dimensions application called the so-called 
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Web3D, a three-dimensions desktop screen, a three-dimensions map, and a 2-dimensional image as an example of program A302 
grade, and an image with depth information, can be considered. In a game, though natural, there are some from which how to use a 
coordinate is different, and the three dimentional display library 300 can respond also to it. 

[0135] On the other hand, two eyes, a multi-view parallax barrier type, a shutter glasses method, a polarization glasses method, etc. are 
three dimentional display equipment of the arbitration using parallax as an example of equipment A3 12 grade. 
[0136] Drawing 53 shows the example by which the three dimentional display library 300 was included in the three-dimensions data 
software 402. The three-dimensions data software 402 is equipped with the program body 404, the three dimentional display library 
300 which realizes proper parallax to eye others, and the photography directions processing section 406. The program body 404 is 
connected with a user through a user interface 410. The photography directions processing section 406 carries out camera photography 
of the working predetermined scene of the program body 404 virtually according to directions of a user. The photoed image is 
recorded on image recording equipment 412. Moreover, it is outputted to three dimentional display equipment 408. 
[0137] For example, suppose that the three-dimensions data software 402 is game software. In that case, as for the inside of a game, a 
user can perform a game, experiencing a suitable cubic effect by the three dimentional display library 300. Among a game, when a full 
victory is gained in a waging-war mold battle game when a user wants to leave record for example, directions are taken out to the 
photography directions processing section 406 through a user interface 410, and the scene is recorded. In that case, the three 
dimentional display library 300 is used, when it reproduces with three dimentional display equipment 408 behind, a parallax image is 
generated so that it may become proper parallax, and this is recorded on the electronic album of image recording equipment 412 etc. In 
addition, by performing record by 2-dimensional image called a parallax image, the three-dimensions data itself which the program 
body 404 has cannot flow out, but it can also consider the field of protection of copyrights. 

[0138] Drawing 54 shows the example which built the three-dimensions data software 402 of drawing 53 into the system 430 of a 
network utilization mold. A game machine 432 is connected with a server 436 through the network which is not illustrated at a user 
terminal 434. A game machine 432 is the so-called object for arcade games, and is equipped with the three dimentional display 
equipment 440 which displays locally the communications department 442, the three-dimensions data software 402, and a game. The 
three-dimensions data software 402 is the thing of drawing 53 . Optimal setting out of the parallax image displayed on three 
dimentional display equipment 440 from the three-dimensions data software 402 is beforehand carried out about three dimentional 
display equipment 440. Adjustment of the parallax by the three-dimensions data software 402 is used in case an image is transmitted 
to a user through the communications department 442 like the after-mentioned. The display used here may not necessarily be 
equipment whose three dimentional display is possible that what is necessary is just to have the function which adjusts parallax and 
generates a solid image. 

[0139] A user terminal 434 is equipped with the size of the arbitration which displays locally the viewer program 452 and solid image 
for seeing the communications department 454 and a solid image, and the three dimentional display equipment 450 of a type. The 
solid image processing system 1 00 is mounted in the viewer program 452. 

[0140] A server 436 is equipped with the User Information attaching part 464 which matches with a user the communications 
department 460, the image attaching part 462 which records the image which the user photoed virtually in relation to the game and a 
user's proper parallax information, the individual humanity news of mail address and others of a user, etc., and records them. A server 
436 functions as an official site of a game, and records the scene where the user entered during game activation at mind, and scenic 
spot negative an animation or a still picture. Either an animation or a still picture is possible for a three dimentional display. 
[0141] An example of the image photography in the above configuration is performed in the following ways. A user performs a three 
dimentional display with the three dimentional display equipment 450 of a user terminal 434 beforehand, acquires proper parallax 
based on the function of the solid image processing system 100, notifies this to a server 436 through the communications department 
454, and has you store in the User Information attaching part 464. This proper parallax is the general-purpose description which is 
unrelated to the hardware of the three dimentional display equipment 450 which a user holds. 

[0142] A user plays a game with a game machine 432 to the timing of arbitration. In the meantime, the three dimentional display by 
the parallax first set to three dimentional display equipment 440 or the parallax in which the user did hand regulation is made. If a user 
wishes for record of an image among the play of a game, or Replay The three dimentional display library 300 built in the three- 
dimensions data software 402 of a game machine 432 This user's proper parallax is acquired from the User Information attaching part 
464 of a server 436 through the two communications departments 442 and 460. A parallax image is generated according to it and the 
parallax image about the image again photoed virtually through the two communications departments 442 and 460 to the image 
attaching part 462 is stored. If this parallax image is downloaded to a user terminal 434 after a user returns to a house, he can do a 
three dimentional display in a desired cubic effect. The hand regulation of parallax are possible by the solid image processing system 
1 00 in which the viewer program 452 has also in that case. 

[0143] As mentioned above, according to this application, originally programming about every hardware of a display and the cubic 
effect which must be set up for every user is collected by the solid image processing system 1 00 and the three dimentional display 
library 300, and the programmer of game software does not need to care about any complicated requirements about a three 
dimentional display. This is the same also about the software of the arbitration not only using game software but a three dimentional 
display, and constraint of development of the contents using a three dimentional display or application is canceled. Therefore, these 
spread can be promoted by leaps and bounds. 

[0144] When it was the application of a game and others with which CG data of three dimensions exist from the first especially, while 
it became a big cause that it is also difficult to code an exact three dimentional display and it had three-dimensions data with much 
trouble conventionally, it was not used for a three dimentional display in many cases. According to the solid image processing system 
100 or the three dimentional display library 300 concerning the gestalt of operation, such evil can be removed and it can contribute to 
fullness-ization of three dimentional display application. 

[0145] In addition, although a user's proper parallax was registered into the server 436 in drawing 54 , a user may bring the IC card 
which recorded the information, and may use a game machine 432. The image which went into this card at the score and mind about 
this game may be recorded. 

[0146] In the above, this invention was explained based on the gestalt of operation. It is just going to be understood that the gestalt of 
this operation is instantiation and modifications various about the combination of those each component and each treatment process 
are possible and that such a modification is also in the range of this invention by this contractor. Hereafter, such an example is given. 
[0 1 47] The 1 st solid image processing system 1 00 can be processed in a high precision by inputting three-dimensions data. However, 
three-dimensions data may once be dropped to an image with depth information, and a parallax image may be generated to this using 
the 3rd solid image processing system 1 00. It of count cost is sometimes lower with a case. Also in case two or more view images are 
inputted similarly, it is possible, and it may also carry out making a depth map using corresponding-points matching of high degree of 
accuracy in this way, it may drop on an image with depth information, and may generate a parallax image to this using the 3rd solid 
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image processing system 1 00. 

[0148] In the 1st solid image processing system 100, although the camera temporary arrangement section 130 was considered as the 
configuration of the solid image processing system 100, this may be pretreatment of the solid image processing system 100. 
Temporary arrangement of a camera is because it can process regardless of proper parallax. It is also possible similarly to take out the 
processing unit of the arbitration which constitutes the 1st, 2nd, and 3rd solid image processing system 100 to the exterior of the solid 
image processing system 100, and the height of the degree of freedom of the configuration of the solid image processing system 100 is 
just going to be understood by this contractor. 

[0149] Although the gestalt of operation explained the case where parallax was controlled horizontally, also perpendicularly, same 
processing can be carried out. 

[0150] During actuation of the three dimentional display library 300 or the solid image processing system 100, the unit which carries 
out amplification processing of the alphabetic data may be prepared. For example, in the case of the parallax image by horizontal 2 
view, the horizontal resolution of the image which is visible to a user's eyes is set to one half. Consequently, since the readability of an 
alphabetic character may fall, the processing which extends an alphabetic character twice horizontally is effective. When parallax is 
also perpendicularly, it is also useful to extend an alphabetic character perpendicularly similarly. 

[0151] During actuation of the three dimentional display library 300 or the solid image processing system 100, the "working display" 
which puts alphabetic characters and marks, such as "3D", into the image currently displayed may be prepared. In that case, a user can 
know whether it is the image which can adjust parallax. 

[0152] A three dimentional display / change unit of usually a display may be prepared. This unit is convenient, if a user clicks a 
predetermined carbon button including GUI, and a display changes from a three dimentional display to the usual 2-dimensional 
display and also considers that objection as a possible configuration. 

[0153] The information acquisition section 118 may have the information which does not necessarily acquire information by the user 
input, but can be automatically acquired by functions, such as plug and play. 

[0154] Although the approach of deriving E and A was taken with the gestalt of operation, you may be the approach of fixing these 

and deriving other parameters, and assignment of a variable is free. 

[0155] 

[Effect of the Invention] According to this invention, there is the following effectiveness. 

1. The solid image which is easy to suit people's physiology can be generated or displayed. 

2. Even if the image for a display changes, the suitable solid image for a user can be generated or displayed. 

3. The cubic effect of a three dimentional display can be adjusted by easy actuation. 

4. On the occasion of the contents in which a suitable three dimentional display is possible, or the production of application, the 
burden of a programmer is mitigable. 

5. The time and effort of the user who is going to optimize a three dimentional display is mitigated. 

6. Usually, the cubic-effect adjustment and head tracking information which are not set as the object of a plug-and-play function can 
be realized easily, and the same is said of the equipment which cannot do principle top plug and play like the parallax barrier of a 
posterior matter. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the physical relationship of the user who has got ideal stereoscopic vision, a screen, and the 
playback object 14. 

[Drawing 2] It is drawing showing the example of the photography system which realizes the condition of drawing 1 . 
[Drawing 3] It is drawing showing another example of the photography system which realizes the condition of drawing 1 . 
[Drawing 4] It is drawing showing another example of the photography system which realizes the condition of drawing 1 . 
[Drawing 5] It is drawing showing the model system of coordinates used for the 1st solid image processing system. 
[Drawing 6] It is drawing showing the world coordinate used for the 1st solid image processing system. 
[Drawing 7] It is drawing showing the camera system of coordinates used for the 1st solid image processing system. 
[Drawing 8] It is drawing showing the view volume used for the 1 st solid image processing system. 

[Drawing 9] It is drawing showing the system of coordinates after the transparent transformation of the volume of drawing 8 . 
[Drawing 10] It is drawing showing the screen coordinate system used for the 1st solid image processing system. 
[Drawing 11] It is the block diagram of the 1 st solid image processing system. 
(Drawing 12] It is the block diagram of the 2nd solid image processing system. 
[Drawing 13] It is the block diagram of the 3rd solid image processing system. 

[Drawing 14] Drawing 14 (a) and drawing 14 (b) are drawings showing the left eye image displayed by the cubic-effect controller of 
the 1st solid image processing system, and a right eye image, respectively. 

[Drawing 15] It is drawing which is displayed by the cubic-effect controller of the 1st solid image processing system and in which 
showing two or more objects with different parallax. 

[Drawing 16] It is drawing which is displayed by the cubic-effect controller of the 1st solid image processing system and in which 
showing the object from which parallax changes. 

[Drawing 17] It is drawing showing the relation of the camera field angle at the time of proper parallax being realized, image size, and 
parallax. 

[Drawing 18] It is drawing showing the physical relationship of the photography system which realizes the condition of drawing 17 . 
[Drawing 19] It is drawing showing the physical relationship of the photography system which realizes the condition of drawing 17 . 
[Drawing 20] It is drawing showing the camera arrangement at the time of generating a multiaspect image with proper parallax. 
[Drawing 21] It is drawing showing the parallax -correction map which the distorted processing section of the 1st solid image 
processing system uses. 

[Drawing 22] It is drawing showing the camera view at the time of generating a parallax image according to the parallax-correction 
map of drawing 21 . 

[Drawing 23] It is drawing showing another camera view at the time of generating a parallax image according to the parallax- 
correction map of drawing 21 . 

[Drawing 24] It is drawing showing the parallax-correction map which the distorted processing section of the 1st solid image 
processing system uses. 

[Drawing 25] It is drawing showing the camera view at the time of generating a parallax image according to the parallax-correction 
map of drawing 24 . 

[Drawing 26] It is drawing showing the sense-of-distance amendment map which the distorted processing section of the 1st solid 
image processing system uses. 

[Drawing 27] It is drawing showing the camera view at the time of generating a parallax image according to the sense-of-distance 
amendment map of drawing 26 . 

[Drawing 28] It is drawing showing another sense-of-distance amendment map which the distorted processing section of the 1st solid 
image processing system uses. 

[Drawing 29] It is drawing showing the camera view at the time of generating a parallax image according to the sense-of-distance 
amendment map of drawing 28 . 

[Drawing 30] Drawing 30 (a), drawing 30 (b), drawing 30 (c), drawing 30 (d), drawing 30 (e), and drawing 30 (f) are the plans of the 
parallax distribution acquired as a result of the distorted processing section of the 1 st solid image processing system processing each to 
three-dimensions space. 

[Drawing 3 1 ] It is drawing showing the principle of processing by the distorted processing section of the 1st solid image processing 
system. 

[Drawing 32] It is drawing showing processing of drawing 31 concretely. 
[Drawing 33] It is drawing showing processing of drawing 3 1 concretely. 
[Drawing 34] It is drawing showing processing of drawing 3 1 concretely. 

[Drawing 35] It is drawing showing another example of processing by the distorted processing section of the 1st solid image 
processing system. 

[D rawing 36] It is drawing showing processing of drawing 35 concretely. 
[Drawing 37] It is drawing showing a depth map. 

[Drawing 38] It is drawing showing the example of processing by the distorted processing section of the 3rd solid image processing 
system. 

[Drawing 39] It is drawing showing the depth map generated by processing by the distorted processing section of the 3rd solid image 
processing system. 
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fD rawing 40] It is drawing showing another example of processing by the distorted processing section of the 3rd solid image 
processing system. 

[Drawing 41] It is drawing showing the example of processing by the 2-dimensional image generation section of the 2nd solid image 
processing system. 

[Drawing 42] It is drawing showing the example of a parallax image. 

rDrawing 43] It is drawing showing the parallax image with which the synthetic location was shifted by the 2-dimensional image 
generation section of the 2nd solid image processing system. 

fDrawing 44] It is drawing showing processing of the image edge controller of the 2nd solid image processing system. 

RDrawing 45] It is drawing showing processing of the 2nd solid image processing system. 

fDrawing 46] It is drawing showing another processing of the 2nd solid image processing system. 

fDrawing 47] It is drawing showing another processing of the 2nd solid image processing system. 

fDrawing 48] It is drawing showing the flat-surface image with which the depth map was added. 

fDrawing 49] It is drawing showing a depth map. 

fDrawing 50] It is drawing showing signs that a parallax image is generated based on a depth map in the 2-dimensional image 
generation section of the 2nd solid image processing system. 

fDrawing 51] It is drawing showing the depth map amended in the 2-dimensional image generation section of the 2nd solid image 
processing system. 

fDrawing 52] It is drawing showing signs that library-ize the solid image processing system concerning the gestalt of operation, and it 
is used. 

fDrawing 53] It is the block diagram which included the three dimentional display library in three-dimensions data software. 
fDrawing 54] It is drawing showing signs that a three dimentional display library is used by the system of a network utilization mold. 
[Description of Notations] 

10 User 12 Screen 14 Playback Object, 20 Actual object 22, 24, 26, 28 Camera, 30 Front plane of projection, 32 Back plane of 
projection 100 Solid image processing system, 1 12 A cubic-effect controller, 1 14,152,170 Parallax control section, 116 Format 
conversion section 1 18 Information acquisition section 122 Directions acquisition section, 124 Parallax specification section 132 
camera arrangement decision section 136,174 Distorted processing section, 140,176 Amendment map attaching part 142 2- 
dimensional image generation section, 150 The amount detecting element of parallax 156 header Banking Inspection Department 158 
Matching section, 1 60 Location shift section The 1 64 parallax write-in section 1 68 Image edge controller, 1 78 2-dimensional image 
generation section 210 optical-axis crossover side 300 Three dimentional display library, 402 Three-dimensions data software 406 
Photography directions processing section 430 System of a network utilization mold 432 Game machine 434 User terminal 436 A 
server, 452 Viewer program. 
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[fSS£8?&-r£/<:©©^g] *i%w©a^*jQ:-r»w 
;n- K'i>xT(c«c#U)Qrt»zafflKi^'risar4. 40 

-F l )i7(C{SffL4l>j H^gicS*©^- 
F9xrmR©K»tH L^MUW^gi 0 S SBIrc* 

y> c©eafflWfcKas#'& stint*, aitt-ecao&s 

[0010] isiE?!^©^. *j<fco*niffe©a;^^© 
ffi(c*©jratUt£l0i*-&MflP*? -f ^5 y ?««t 

CWHtf tt!Mtttt:&ttfl[©JKa*>:/a y 7 5 > if^Mma 
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[0011] #«W©l>6W>5MH»©5fc. mi ^ 

£S*£f c©st«tt. a— ifcctsm^© mm 

[0012] 3;#ii&*!yi$|gK:i«u #t& 

<*B«CC*fT 5 a— !T©l6S*IRfW SJMURf* SPi . 
BStffStl/d&g&fcitC. ^-©a— tftcM-TSSiEtSM 

[0013] Jg^ffgpt*. /ciitfGU I (?77 ^ 

n. *r«jsis«Hi©aai*sEit«c*«6Siwr*. a- 

cfco-C^©g£A#-f-S. 

[0 0 14] rSt^s^j iB4M4i.,T^$n 
fcH*r*9. Zvr-H ©HftB. 1t^©liJ#{ctSII 

©~^7cia«©«^r*s„ m^Bim^^TiSia^ 

[0015] rajlj £», 5L#m£±t2tclt><D'^ st 

«t. *Bj*i«r«. 4<fcBf^ft^R»). commie 

[0016] miEmmmm^MLx^^K -?■©» 
^©®H©M^* rpgwti^j inciters. 
rauEan©«jEj «. ^©aa^-^^i'h©^ 

[0017] *mi<D&wm&®imsi*2 etc. #^ 
a- . tmfflwmtmMzvmmmic u tc& ^x? <dslw 

Wm%&&?ZW.&<DtIl£LZWZlsXi>£i,K 

tfjic «%©Kj^n©^ff <t 6 o^*. ^ 

h%Siitt36W©S£Sffl«*»3£l/"C*>J:t». tft 
6©toS©— ajfi©*^7EBftJ£ap«:J:r>T* 

$ns. cft6©«$«*yT;u*-fAtcrft«. ^tcs 

[0018] }Ii$lJ«H, «*©*f*i**Bf5£©at 

*h^7c^ k o i» x mjE&AHfiimf z <t -5 $m l x 
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[0019] m£MWm*. =&7t£MK:ia(,>T&fcia 

* b (DmMic-m-cmizmmm&mm? mm o 
[0020] r jagj «}fi^ota^(c-en-etig*infc 

*ttfi**»T. rjaaj »jj»«:*«BaiiiJ:»J5L*«: 10 
ttfttis ns <£ 9 &tiit3Pot* &*vc nswnjf-r. 

i>-aefti3ti. mm.*-??** h©tftga*:rt:#< asta; 
[0021] Smsnst^sf h^no>54. ti 

g©&(,>SB#{coi>T\ #«i£M®ttf|7j&B©x£ 

[0022] mrtE©sij©iaii^-r-cicaM*s^e>nr 
£j&;*ft&©-ettft< > -rffc^fiSsnr^smMa®! 

-C&<3. m^«@5£3nrc^„ C©*§^ *>£©=& 30 
[0 023] «HB©JJ9©IB»ttf s ^ , Xfl|«*J#iLi5tir 

i»*¥inMi (wren* r**:/*iiMBfiwfcj ttt* 

^*WKLT*>J:l». C©j8H©-««, f£&©03 
©£&W&Mffli£B© r&7GHft£sKflUc .tottt^ti 40 

[0 024] CO&flMttBttBtt. «iEtaa*8B» 
&:&{tinftftgittUftS fettfOHBWBft 3 ftfc £ * ft 

AfijfflSJiLTfc.fcu. magbj 
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[0025] ^#Hn©8f©ffiai». tLwm&mg-mic 

MU a«t*«MIR:«t*|«»©S[(*ffl#*3L— jftcfiw 
fi^f'^i, gt^ 3 ta/cSz&M&KttT 5 J- -If © 
I«5*fciR:*©a-if«:B8-r*aiE»S*1«e-i-*^ 

[0026] *m*<oz%Km<Dimb±tm®L9Bmj5 

[0 02 7] e*i6#**»:f«a*at5*«9-f^y 
v v ©nt&£i»£fc£ u-c^aojtfetcit^-r^tf. 7*a ^ 

5 v*it,» n % £ttftCT&B©" - K ■> x t 1/ t: 

[0 028] ^mm<Dm2 ^— tf©jg^* 
aaa^i|i©ia*©a[(*«*gcE-c# fc/ci, c© 

S«r «*SbS3SI(c £ £ * h r. & ZW&Z5L#3tm-? s 
Rt. Kra5©«jEtBI6*8l*ii*. *©iBfli©taa*i» 
pMT^i^ccfc5pjfflr#€. 0 mi tf>v-7<D&mmi. 
©sc>». 02 ^-^©a»ws»jryc7c©au6ffli« 

[0 02 9] *!6W©&-&B^«lE^iSI8i«ia$gSK:M 
0, «tt©«.^B»*>6«m3tifcSE{tiilfllK:M-r43. 

— tf ©}g^*fRf#-r sjg^«?f#9Ji . mf# 3 n/cfg^w: 

«mK©tlLM(MII©HIIS«Xf b S ■£ * 
as&«»ff t **tf'. C ©AKffi©— 0it*flB6©ia 4 5 ft 

mzti. r^«msnj ©jftM^d-c*^. a— tf©«m 
a. it nntftGu i-cmm-rti 

[0 03 0 ] *^W©S!l©J^i*>Sr*W»Aaffi^a{CM 

l . tmt©tg£Mt*> 6^^iii«^^^-r 5 1 # tc* d 
i ©ttftB««tur -sa^a^aaji . 0 1 ©as 
a*j . jl- fo^ga^tT* 502 ©*i^s©3eb tc 
as j; 5 mBm©tftjmmi©iR£s«xff;3 **a 

0 . 02 onmmt L-zintm>mjE&3&fimm-c*z. 
t<D%m<D— wit. f*ai©04 6ic^3n5. 
[oo3i] wimmemam 1 ©?iMfi©«^:fit^^ 

Wb. tXUMjRWtt. -e©«Affi^02©a«a©«A 
«ta*«ri>J: 5*»©a.^iii«l«©aiia4SE{bS tt 
T*>«fcl». «a©«*rSP{cJ:*jMEftS[ttJBi*iiW* 
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<fct>. 

[0032] %estttus». m&<DVi&mim~cttfo 
[0033] m&<D&gm&.v>'&imm. 

[0034] 4^©m>flMSt2£ttiii^3^tcH 
t . flSR©ttj£BHit$ fc 4 icmm 3 ftfcitftilHWcat r 

flrxm©tRj^ftn©ftgs&£ft3esx7- 

[0035] &§m<D$ bt£m<?>mmi>3L#w&timj3 

. 3L—y<Dm-mmm-v& zm 2 ©%&s©iKn 
k:asj: ^^©m*ia«im©tftMa*^b3-i*-5^^ 

[0036] cti^s^-f-f ^s^^ffl^-i'^'^ y 

[0037] *§mom3 tf)v-7u^ H«rtfitgtca 
-5t>"c«ifc*iiiiE-r*SE{i5*»*i-r4. c© t&nn 

JEJ «Ji^*^:«:*f-r-2>^---1f©afiI^S/c:«fE^* 

r*s. -*kc> itf*as*©lR. BHius8i»cjfib>af« 

s^MBr * nc 4©Mg&c j: o . c ©ras©6^%s 

[0 03 8] $j^®»iitta^iii^|{cH 
u st»Bi«t«^-i-*yt«)©a»©a.^iii«iai©tRi& 

*, c©»jEv^^«. tftM^ffl*B«rt©{4a(ca-^ 

tSSffliE v «, 7*, ^gti^MiEv 7 y& 4***& S. 
[0 03 9] tJUSHflpePK. WAt*Kft©8[£Hft©M 

# a — «f*»6J: oa< tciegas ns=fc saafcfcswts i* 
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[0040] Mfc©tl*M«H^7*-**>6£^3 

£jfrc» &*•&«:». ^im$itiK^a£n«©£ 
mm, t>j7ipt>*zn?xi;him&,tiftm> ztcixyt 

[0 04 1 ] RAMc. ^©m-SHi&^H^TC^- * 

t«©^B»^7*^xtll««Biflrt»i&4fi£ShS 
tSMSUto«^-©7 i 7-xtt^^-rsc4{e:=fc 

[oo42] *ms<Dft\<Dmmtt3Ltm&femi3mic§% 
u &#iBte£^T*/c&©ig»©^B»£Btf§-r 

S * 7" 7 ^ 4 . ?5tf# 3 ftfciffitttt©1^l9fltm©8l& 

4*n6ta*ia«rt©fiigK:s^i>r^b$-&s^7 i » 

[0043 ] 49HS©fll4 f/U-^tt. JSl 
-^iMOWMMStv? ^i77^7'Ml 

[0044] #lfeW©*S,mtt3W*H»&a:^(cW 
o. fiftiB««^«:Ria-r*iiWR*y*»;±tc0R»i;. 

30 -?-ti6©7'p^7A©ti-rnA^3:ftii^*^-r 
[0045] rfi^Fsn*:flWRj b. 3L#mtim7m&. 

KA*3tlSH*©7*-v^ h % ^JD«©a^)lH 
^ aMtjB«IHI©a««©t»rti*©flWR*^r*>J: 

*tc, «^3n/citfs©«w«:jjn^.. 
Bfr©*Hl*18»©^"p^7At?^firurfcJ:i>. 

ftH#*^@W©MSj ©-^««. «HJ3n/ctff$S=5r^ 

40 s-rs/c*©Ma-r*s„ g9©«w. siEm^^-r 

®IEI5S^©l|Jl*3£S-rSfaMSISffliSffi©a 

^tei, a— !f©aiffi«t«kfflLriB«w*«i. if* 
s. 

[0046 ] *|%Bj©3iI©^«ti. ^iiilfeA^^Stc 

t> jh — 9 A > f ^ x -r ^ — tf tcii«t siz:<*®is 
^SPi. a— tf(cJ:Sjif*Si©iSi^©fe**i|Wrsi5BfSi 

so mM5: : g : s^-c?miift^s^-rsmM*ij©gp4*$ 
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[0047] commtz esc, sLfcmmm^zmEit 

[0048] tmammt. ^XTt^-tucm-?*. t> 
mz&j&ux&^o. 7 : 7xmm.ttm&<Dy : -7?.*m 

[0049] -xmrnvms &.±<DAiwmm 
[0050] x&wv&zimit&fcwiSt&wfimicM 
[0051] *mmm<Dfm&±mm&&wfimicM 

lff2©*^gKf!#jitj;^ Sf2©St^g 
■?Z>Xt~ v It . IS2 ©g|^ga>6lfi3igf£©mgilj& 

— !f ©asfriffl-r -sua. is 2 ©&i&«#w©fli 

[0 052] *^©SiJ©gltt«. SftBliyiMlggK: 

ml. h7-i7*ftLxmffi2titcmi<Dmfm 

g. m2©«^g*$J:c>'if"^-^^., 

■9- - ^-tc mm l . -9- - 'TOaiEgmMr §<t l r c n 
icxmmT-totiitizm&Ltctz. a^awit- 

[0 0 53] fc*5, «±©«J?£g^©ffig©*&£-tf. # 
*-£:/P^7A&<h'©|igrg&Lfck©fc£fc. 
[0 054] 

l&W<D9m®BM] 0 1 tta— !f 10, * ? U -> 1 
2. iE^TSSnSS^^xi' h 1 4©&gH8&£ 

^-r. a— if i ocr>Kiaiei»3&JE. a— y i o 

-> i 2©ffigt#D. ss5nfci#©iit?'yii' 

h 1 4«DWj&lWr*&. F 1 4(iSL($* 

^ZtiX^&tctb, 1 2 J:0 &jfi< (C^OS 



C6) ^2 00 3-2 840 9 3 

10 

->i 2±(c^3ns„ 

[ o o 5 5 ] m 2 w. si <ommmtmfn**£j&-?z>tc 

»©«U«^-r. ^<D*>72 2, 2 4©raBI€rE 
il. f n^*?.i^^i ^ h 2 0 41?cit© 

^«i3^^gs resist ( zt\*nmtsmssmtz c> $ ) 

io £D£U y-> l 2 il^DiPi^ji&iyiSft-c. M 

^HtcWC&S^-^^i * h 2 0 £flSI$-rtt«. 

y - > i 2 ^a^-r n «. 01 <Dmmtm&mm-r z> . 
[0056] 03. S4ii, -en-ens 2 ©ftgW<fc£- 

AffiF (A< 1 ) . Bfg (B> 1 ) OtcVmZni-r. On 

h<D&wMmx'&ibintcmmm&T<b, miomm^m 

W: D : E£— SCcTSC OS C©M<£# 

tf^©tf tt:£©*gic fcfc 
20 [0 05 7] 05*> 601 0«. |£5S©?f^c*jl>-C * 
* * V 2 0 ©H^tct 1 - * £ 4> i (cStft^d^cC 5 

ns$r©«is©^^-r. i5w*f;n^, -r 
asnr*s. c©s^-c, ^^^^^ Y2 o&^rv 

>?Ltck$<DmM* J ?-X.2> 0 ffiStt^^x^ H2 0 
[0 05 8] 0 6«-7-;U Fffi«S^-T„ 7-;UK^ 

rat*. ^ h 2 o-^m. mzm&uxu-y&m 

ES^nSjAl^F^-C*^.. 05©^'; >yiH6CD7 

ifi©ffi^©{4a^6ffi^©^(cffis©iaft-c*y -5 2 
2**g^.sci{c<to. *^^ffi«*^©^^fnn 

40 [0 06 0 ] 08. H9WjS»ffi«»«r^-r. $"T08 

©ct ^(c. ^-r-<#^ra*«(r^s^ffi3 0 twm& 
®3 2-c»y »e>yr*. »as-r*j:^«:. jijg©^ 

KM 3 Oil/. »H«^aa^©*SBB%a^BfcKffi3 
■J 3 -A5r09©<t5K:E*(t^-r5. 08i0 9 

[ooennoii^i' y - >ffi«»*m-s-. 
^©»^. isiJ:©*^7-?-n-en^6©iffl^^-en^n 
so •;->©*> ^r(,»sffi«*^ssfto. «»©^7c 
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[0062)01 1. 012. m 1 3». -en-en-aj 
v^te&tL&mmmmmm. i o o©«^^-r„ jyr. 

ffifi±. ^tt6©£ftilifl$ta£iai oo^n^t 
1. Sfl2. ^3CDSlftiii^a^ai 0 0 c 

ft^ofittiiHiiMaga ioob, ilgrt(c-^{c«^ 
iM?c4&ojtfe-eftS#. ccrBS©lt$&£jgt7T3 
ojc^wros. m i <D±nm&ftmmw. i o o bsb 

^-C^^lS^C^mW-CAO. Lfctfo-C £&A7J£ 10 

H^Tc-^-^i-rs. s&2©3&«is#ia^ai oob 
*BH^8umi©ft^|g(c%*tt-rft o . htcifi-o 

T. -#7c©tJilliig&£A7j-fS. ^3<DAZ{*i®0MS 
US 1 0 0 B^^nMRffliMfcO^^iMRilif^Lr 

sUEtiM^i^-r-sto-cfto. utc&^x. mcxti 

[ o o 6 3 ] m i -m3<DiL#M&t£m$im. 1004- 
mtvxmm-r&ms. tti/boimmmut l-c mm 20 

ai oocD5^«aaafe©«:eB6-rs«^<ti/rfej: 

[0 064)^1 ©£ttnfltfeJI£K 1 0 0 B. jx&at 

c ©auajafepsewr 4 «t 5 £&Maa*ii<* nrg 30 

^StxS. Ul 1 ©JZ&H&MaSia 1 0 0 

So 

[ 0 0 6 5 ] fS 1 ©JftftiEMfcfeaSSE 1 0 0 its 6tC. 

a©^#«;->©s»)ft£iflwa*iiHr*5. *c 40 

iB^cDMiiagp-r, 1 ) iaata^i Matin* i fete 
*6-r. 2) ifiHais*«6i/j*«aft«-e©**«:-r 
s. 3) aaaa. jaB»**w*>-r. £#tc&gtag 

So c© rtmmiE} mmtmsoiLwmwm 
m& 1 0 0K:fe?y:a-r£#. A*^-f©^^.c«to. 
auaBg&s. 

j 0 0 6 6 3 m 1 <DiL&mwBm$at ioob. sz:i*a 

i^TSSzftJ&pjggfl 1 12 4. AiftiSfJiggP 1 12T 50 
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^dh)U^fitt«fiffir«!iuHMmwa(i 2 0 
4. 2o*»6»E«a6*»Mgu * 

smn*o®gi5i 144. &*&»©"- p^xrfMi^ 

KSU ifci[<*^^©^?:Kffr-5tSe6€rWr5tt 
*8Btf#g|51 18 4. 1»$BJStf#g|Sl 1 8-CBWf UctitfS* 
fe4K. tSMMISPSBl 14r^3nfctlUfiHH*©»3: 

*a.jer* ? * -v hmw 1 1 6 *t^tf. * y 

JWf*- $ fcHifCSKjcT^- * 4 «KffiCCB«7-Jl/ 
FBWRTIESE 3 tifc * 9 \ *J J.&3n©?«- * 

10 0 6 7] ItffiKffei. 1 1 8 -cBwrsttWDm L 

r. stft«sw)tt*». £.Mft$t&MtmiBifmm<D±L 

&«^a©775£. ^ 3» ©#;fc©*Jffl#sft£#>5 
*>, ^IB^©ii^ic*}^SR*iii^©MO**. SUSSflo 
©* K:fc2fcMRfi-r 4 8E£iBft©£aw& 4 
» F h 5 v :?©*&*& 4#ft S. frfc. 'vyKF? 

9 * > 9<r>i&km b wumtcH* l «c t ^k^mt b: 
^*^7iea^gei 3 2^A^^n. -ec-cMi^n 

4. 

[0 06 8] «±©«JtW*. /n- K^XTWtCH. ffiS 

©3>f^-^©cpu. y-^y. -e©ffe©Lsim 

cc-cB^n^oa^Ccfc^m^^ns^te^n 
^i7?:}ic»-r(,»4o ifcAiot. cne.©^ei^n y ^ 

©ffl^{cJ:-,T^6^S^0-C|^-C > *4C4B. S 

fc*©*Wttra«r*a. 

[0 06 9 ] AfMHRBES 1 1 2 BJg^HXffgp 1224 
1 2 4 £WT So fl^MVa. 1 2 2 B. SlW 

«^ 3 nfcia#(c^ L r a— if 3&5jSiEtm©©H*fg^ 
Lfc4s. cn^roff-rSo 2 4B. *© 

mm&mtr*. mjsstmt. ^K^a©^- f^x 

sc4(cj;tj. aL-if©4a«ca^u#taflEfiw*nj«6cc 
ft*. 

[0 070] MHWSP 1 1 4 «. if*jl5A5y- 
ffcfKRJ&rSJtM^lREBWl 3 0 4. SUEWIitCL 
-3 T <5t£S 3 tl/c ^3 y =y =y jt - 9 Zi&iET S ^7 ^ 
7ffia*5£SPl 3 2 4. *>7^7>-jJ^iofci 

#. a^©*y 7©*£4E*ii-^< imwi* 

5 WjSMMU l 3 4 4 . «rifi©iaJB«ffll*ff 5 tSliJto 

asp 1 3 8 4. mmm&, x i7 y -^mm&^oygm 
mmztf -o x&mffi&z&ffrt ^r^jsmm^ma 1 4 

2 4*#Oo i£I>S^Ic;Dril^2gi5©?lM*^ 
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6 itmiE •? v -/em® 1 4 0 *>'<m<DmiE ? -fzm 

[0 07 1 ] &ti&m<Dtc#>tcm7r&W*ffl&-? 

[ 0 0 7 2 ] m 1 2 ©Sf*2 ©£{*iIM§S$2ffl§Sg 1 0 0 
<b J:^. m 2 ©3£#E®&S3£g lOOtt 3 £ tc J& 

i <D5mm&mmm. 1 o o raxftsn/cSiEta^?:^ 

A#a&©fJl^£gaigbr®iE&S©SSB^JK 

m^-r*. ^©itR*-?, m2<Du.tim&mms.\ 

ooratjyi© rgig&ii^j jgrn^wrs. fc/db. ztx 

[0073] TrTK:£i^#©8lMBf£©t&M«jlS^ 
jgT , t5k©rtt&i,>#s, 02©;&ftB&Ms$i8i o 

OCCtntf. ?SMB&*1#l3rr£R'£B&©^£tig£ 

sis i o o i^wa^^/Mcas^s. 

[0 07 4] &{«3;p!3IgB 1 1 2 «*«JiSS(CfiJffl$ n 

JgrniRffSP l 2 2 x * y ->r r + n j 
r-nj ttif©»«A**5e3IL. ^©ffi#m^©^M 
Si b-rflmiNSM 1 2 4 3 ft 3 . &ffi£^3 
ftS£ftAtoH{Stctti>< 6 ft S. fc<hiL 

«. r+nj ttS:^®*^*^^. r - n j ttigj&s 

*i>iorfc«tc> 0 s/t. r+ n j tt£#&cjsa:£|Dj'N 
tf^x e» h *swrr r - n j tt^fttciiB^r 

ftiLT, n©fB»}Sj£tfr. r + j t r-j 
*>©#a?nu cft£^ y 2- ^-rsfco'tttaga^E 

[0 07 5] #2©3tftiBflt&3£ta 100H, fflSS 

Stasis 1 5 o t&smm 1 5 2 *wr s. Ararat** 
«»©«£«*©»£. tmssttttasi 5 o«-ene>© 
tmate©^ v jwtt&tts u . HBRftoje-najas § ft 
fc«g*. i < ici&&mcktiiMmm& ijagsA-tjuta 
m&&$>tu£c tizmm-t z, . m^a^tsa 3 ft r t » & 

ticj:*) •? ? yg& 1 5 8 «a& 
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^m3nfctiMfi«iii^©^-c^fraiaj 1 5 2^ 

6ft£. 

[ 0 0 7 6 ] ttSMOPai 1 52©{4g^7 hgpi 60 
«. «£®<^©&iiS#®iE1&i£{c&* J: M1^B& 
*«^etS*il^©^{4g**¥^i]^^7 h-T 
£. Hi, «jSlil«©l>m*«:o«,»Tff*tfJ: 
<4gS/7 hgfJl 6 0«55iJ©Sbfl^e-FkWU 

10 «r}i^L/ct* > ¥tt«CC©J^«CLfc*J.,T|ffl«*£fifc 

[0077] tsn»iig|j i 6 4 w. mm<D\%m&m^u 
i 5 o©^*. s/c«M©ffl^©/cs!>fc, tfLmmfctm 

20 [0 0 7 8] Ml 3<Dm3<D\L#W»Zm&iSl oo 

mmmi o o«. siEta^^^-rsj;^^^^^ 

1 7 0 ©MteSSP 17 41*. fflilEv 7-«^Fg|5 1 7 6 

mourn i 7 8 -a* $ . c c -em^H^^RJc? n 

C©-yt7ciB»*jiS8B 1 7 8 «. mi ©fi^ia^ 

wm& i o o © r.&7cw»&im U2i » o . c 

ur«-^5tr&s/c*. — ^7ciii^*fiRgi5i 7 8«. 

H^U^Ct^^gI5{cm2©jif*:iH^a^gl 0 0©{4 
[0 07 9] «±©«fiR«:*jW*fta[fl«{MBl«B 1 

h i 4 < a ) . 014 ( b ) «. mi <D±L&m&m 
40 mmm 1 o o ©a:#.® pusp i 1 2 tc <t s ®iEta*©^ 
s©7 - p-fe^«:fcc^-t:-eti^ t n^3n/c£iiiii»2 0 
o> ^isii^2 0 2*nk-?, *4i*n©a»{c«5ffl© 

[0 08 0 ] HI 5«cn6 5ffl©jytl£St^L-fc£ 

*. a— tf 1 o«:«jaisti4»«i!ai*«KWK^-r. 3. 

— !f 1 0ttC*ie>5ffl©IEKSR©«B% raUEj ijfcg 
LTfcO. C©j£S*Jg^B{»eiJl 2 2«s«l»r4. 151 

50 m-vitt, tm&mKzsmv&iiivtsimtic* stymie 
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[ o o 8 i ] m 1 5 . 01 6©i>-rn©i»£r&, 

Ci^<> £gft*&g©#£RgW&M£J:.& 
C 0 0 8 2 ] m 1 7 jxf*^ 2 n SMt^H^x 

tiniii*^©sji^ft r * * . i£g«^iii*« * <ta 

tO 0 8 3 ] 

tan (<*>/2) =Mt an {6/2) /L 
tan (</>/2) -Ntan (0/2)/L 

^tc c ©t»$R£ 3 ^Tc^rai^r © 2 n^n*o8i o m u 30 

JCiSffl-rS,, 018©<fc5fc. *fS**l^T <* 

©ntf^feTiaiB) cctb. m&m& 

s . a^at^ra t <Dmm-e& s mumm 30^6* 

*ie.©*IS^®2 1 0©8L*ffi2 0 8*»&©(B1**D 

<tT£„ #lfc£MB2 1 0 imr^i2«?M3 0 sr©gggf 

£A<hT£„ 

[ 0 0 8 4 ] -3SHc. »4«3asmTrt"c©jfiBte«fca t 40 
as©iJBi?^*-en-enp, Qit^i, 

E : S = P : A 
E:S+T=Q:T-A 

6nn^«cl,>iij^-C&-S*G«ffi*y 7^6©3teWK 2 
#*«MB2 1 0±-e£MT£{iMfc:£>*5. *WS^ 
®2 1 0#*dMj->H©ffia£ttS. ifigftAMP 
^O^K 1 »ii«#i£i?E3 0±r£au jig** 

ta^Q**wfeiiiK 3 am.masm3 2±v&m-??>„ 

[0085] PiQB, 119©.!;^^*, <Jj*m^ 50 
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T« 

P=2 (S+A) tan (<f>/2) 
Q=2 (S+A) tan (</>/2) 

E = 2 (S+A) tan (0/2) • (SM+SN+T 
N) / (LT) 

A = S TM/ ( SM+ SN + TN) 

#*i6ft£. S£T«gt*irc&£#>eK cut 

imfetz. ^y^ieg^gpi 3 2«cn^©^ - ^^ 
-f{cufc*^r*^7©iEg^^-rn«, «P$S:«J 

13 8. -^7ClB«^cgP 1 4 2 ©*&3£&# ^ 

£<. EiASA- F«?xr©flHa*2^-C**6-*\ /<» 
[0 08 6] a!I©BMi*i[fls«S%r&RtCfeC© 

■t©t?. ^Si®icJ;^*7S"C*-5>*\ Si®©— SPfCcfc-S 

[0 0 8 7 ] 12 0K4^©*^72 2. 2 4. 26. 
2 8KJ:£4lg5£©#y7i2g£^-r„ jESKKti. ^1 
<D*>j*z>2 2if2(D*y72 4©m<C^. 
> 9lfflraiEa*«:tt* J: ^ buM©A <t E i> < 

®*>724iS3©*j(72 6©P^-C^e*fcA*5j;0* 

e zmoxM 7 r^tciSffl it t> cjuiwia©^^f#6 n 

[0 0 8 8] TB*^*i» h©E««C»T<5W 

KSi Ltci)\ **Wtt=^5cSfB©^*3 & LT^P ^ 

[0089] JM©«£ L/T, H^TC^MtCfcW*^^^ 

ho^feSfeiagsns^©^^^^^^^.^© 
©ffi*fc»urT*»aeurt>«t<. cn^rHBtra-cff 

©Wfibt. r-5tl^ra©fiS©5p^*JS*a^ffl 
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mmnmtmit^Z.ZZ.tlfiXl**. 3 6{cSiJ©^ 
iOt, Tr^^x* h*IEgLfc£|i8£K#«3i 
2£RS]©*IT©1^XKi|§&£g&£fToT&M>U jg 

[0090] srfc, m i ©s:^si^«ia^g i o o©ie 
fwmi i 2*sa— tf{c^-r€.ia^<!:L/r > 

9. ffe©ii#*a^l//ci#©rS#©tB3K«S ; S:<ST 
[0 09 1 ] 02 l*>6a3 6*r«> J& 1 ©iZ^iS^ 

Mssig i o o ©M^ffigp 1 3 6 icjzzmmt'ecDmm 
*7jk-r. m 2 i am i ©&tt9H*&9&s i o o ©*Bje 

v 9 1 4 0 KtMftsnfcttiEv 9 ?■©—«*« 

jftwtc^-r. c©v9^«s:staM ; S:ffliE-r5^©r. 20 

U < K t -r/JMJU|{c«:4. i2 2ttC ©MiEv 9 
^"{CU/c/O^TMAOifflgpi 3 6*5*^ 5Eg£&#>. 
n^Wfc^^^BHgS^SPl 3 2tC t fc.5*y5>'^^ 

-*©*f*o«a^Dswsi©K<b*5*-r. u-?©* 

^7©25E6m*^g3{P6iEH^|Sl%S^i*tt rasr« 

<(cU/c*SoT. *^7i2B^S|51 3 2«^7^7ffiPg 
*iE-WCl»<. 30 
[0 0 9 2 ] H2 3tt*^5ESSSje»l 3 2#t£&S 

1 3 6©f^tcbfcj&5-5r*^ 7©E«*£*.T«sfc 

£^*.£J3!l©0|j£7jVr. CCm &tcr><Dfr>t vOS 
[ 0 0 9 3 ] 0 2 4 WffiiEv 9 7-©SiJ©M ; &^r . C © 

asfc©**«nrv •enew©»aaijE*«{c*i«,»'ctii 40 

a5r»^4C/jN$<-r^ 0 02 5»*^5Eg^SgPl 3 
2 # C © v 9 0 tcifii Xg.it 3 If & fi j* e-teS^^ 

[ 0 0 9 4 ] 0 2 6 ttffilEv 9 7^DSiJ©«£ Sfc&WlC^ 
T. C © v 9 ^«f^> t>*7V>3.9\- * T ©EMBB* 
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Sgpi 3 2«*y^©^IA^]=&^*a«J:<, O-TIt. 
6 ©v 9 zfliC «fc oTZi;K^li»*£fiR-r& i #©#«!*£ 

^ag *fc«7tw^Mffl2 1 o©^b*^r. b&js 

2«i*^W^MB2 1 0*5*^7tc^ o 

c 0 0 9 5 ] 0 2 8 amtmmtzmomiE*? 9 ?\ 

02 9{J02 8©-7 9^«:Lfc*S- 3 -C*y7|2g^gp 

1 3 2*sS&£fflSl 3 Q<DV£mi<cVtc&~ 3 X%M&m.W 

2 1 0£^{bi*-ti£*£^&^-f„ COWttt. @Hgtp2i 

©SWOfcAic. 02 9(C*5t^TlB^cf*ffat?»7fefft 
3£M®2 1 0KSE*fctt&<. *Sj*E*iH*.T#>6M3*3£ 

[OO96]03O ( a ) ~ ( f ) tiM^ffigP 1 3 6 tC 

mz^z. h <dx < . t> m 7 i£«jfi-c=&7EffiM e 

03 0 (a) - (f) (Cfcli-C^ 
JBflWStt fc £©£Bfl©±ffil8. <«R««l3:Safta©aH 
©±^0*^., 03 0 (a) ©fc£©£Rg© 

^» 3 ttfcC 03 0 (a) r«. ^53 « 

mm^ftfr5&£mnzitttc^>x5zW<Dj3ftt.m 
i/oissn, ag©js-^*>^g©^4>> is]0©,>*w© 
-3£©rawBfciai>BEi*«*fe)t3ti4. -e© 

^-^■^x ^ h * < t £ tj . -s^©raii4ftf*-r s i i 

[OO97]03O (b) . 030 (c) . 03 0 

(d) . 030 (e) m>-?ini>wfemm$nxmMm%: 

— 5etf{Cfi-W4^tt©SJKW4^b. 03 0 (f) « 
f © * 5:»g^ffi]^»!-r SM5r^ 0 X ^ •€> . 
[0 0 9 8 ] 03 1 03 0 (a) ©^g|?:l|31-r & 
fc&©]KH*iS-r. iS*#2SM2 2 8B. ^l©^7^f^ 

tf. HO*p<72 2©t'»-#'J J i-Att, -e©*^ 
5©BiftiBf)^SUM2 3 0*Jcfctff£#t8:RM2 3 27 

m2©*^^2 4©^n«. -e©*y^©iiift 

i|«^S:iJ®2 3 4fcJ:J>«lS:i5ffi2 3 6 7^*^. 
MISSIS 1 3 6 BC ©attSftt^lffl 2 2 8 (CSSQft^tfe 
■T. J80ittit*i*Slffl2 2 8©*^tf4. ^KS©1S 

^« * ^ 7 a tc w r ^ftarat*i5i o t? %> & . 
[ o o 9 9 ] 0 3 2 ammo-mx. z#[$j©»/hgg 

9 7-(CJi^6^LT^31b/cfc©t?, Ytt±*ta*tUlT?' 
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(X1.Y1. Z1. 1) = (X0. YO, ZO. 1) 



[OlOO] 

mi] 
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r 


1 


0 


0 


0 






0 


1 


0 


0 






0 


0 


Sz 


0 






0 


0 


0 


1 


J 



s-r. x^o^z^oog io* 

m%3IZ.z>. *(X0, YO, ZO) ijm^fSMiC J: *) 
*(X0, YO, Z 1 ) (<C&W)LtctZ, f/|\fSz 

&i. 

Sz=Zl/ZO 
=CE/CD 

r*-*>„ c©&#«:(xo, yo. o) t-D©iia 

(XO, YO, B) 

[0101] Ete&m.£¥-m<D£.&'e&*) . jffil* (X 
0. YO, Z2) i-T-Si. Z 2 »T©<J: 5 (C^fe?, C 

20 

[0102] 

Z = B-XXB/A (¥B) 

x = xo. y=yo 

Z2=B-X0xB/A 



(X1,Y1,Z1,1) = (X0,Y0,Z0, 1) 



S z=CE/CD 

= (B-XOXB/A) /B 

= 1 -XO/A 

x«:*fbT— flaw:, 

S z = 1 -X/A 

£&£ 0 XiZ<Dffe©©H^-o^-Cfc|5l«(Difgt^f 5 
£. «T©*§m**f#6tt. ^fe*5«^E-C*-2,„ 
[0103] X^OCtt, Sz = l-X/A 
X<0Oit 1 Sz=l+X/A 
03 5 S^^OSiJOM^rm-r. £K>ffi&ictet>J7-&> 

zi&smicimfinriotizctz^mL. xm, y®&> 

[0 104] 
[^2] 

r Sx n n n ^ 

0 
0 
0 



0 
Sy 
0 
0 



0 
0 

Sz 
0 



J 



03 6«C©^&*1$aE-rS„ CCrt, X^O*oZ 

£0©ffiB£#;l£ o *(X0, YO, Z0)jWffi/Mi 

SOCiD* (XI, Y 1 , ZD Kfit/cit, MM 

$Sx, Sy. Sztt, 

Sx = (X1-X2)/(X0-X2) 

= (X4-X2) / (X3-X2) 

Sy = (Y1-Y2) / (Y0-Y2) 

= (Y4-Y2) / (Y3 -Y2) 

Sz= (Z 1-Z2) / (Z0-Z2) 

= (Z4-Z2) / (Z3-Z2) 

x, Sy. Sz4*a)?,Ci!!iST?5. 
I 0 1 0 6 ] ifc v «±©WCtt. «Mv*ttR— WRC 



(iSx. Sy. SzK. tutvfribOlgmLlcMT&W. 

&wm&G (D **>wfttf«fcir>. 

[0107] 13 7*»604O *t?tt, IS 3 ©3:{*lli<t> 

saagg i o o omwm i74K± sMii^oii 

i3 7Bf 3 ©£#Wfc#gi&g 1 0 0 iC Kti 

40 ttittB©^**!. jMB©^***-?*-*-. 

[ 0 1 0 8 ] m 3 8 «7C©r7"X®H 2 4 0 i^&fg© 

■fyzmm 242 ©«i&**vr . f^xtssMuaiawK: 
tf<tcLfc*i^.-c-^ffl{cia-^<. sgsaau 7 4»c 

ft©*§^©<&£r©-C. JWT©^-C^-C^-5o 
[0109] 
[&3] 
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(X0,Y0,Gxy.1) = CX,Y,Hxy,1 



ftte. S z&*X©<iiK:J:9t§^#W;*ft. 

X^OOit, Sz=l-2X/L 

X<0©£fr. Sz=l + 2X/L 

£ & -5. «±<D3HJ|K: «fc <9 . 0 3 9 tC^-TSf fcftgS£ 10 

C 0 1 1 0 ] 04 0 WfrtXr* -y 7lctt? 

(Dmm*™?. sra«. ximmcixzL— *? i oa>e>& 

5 X fit £ Ytf t> Z> C £ iC ft .5 . 
Zffl«X^[Dj*^,U«Y^[6jCDiii3S^^ hSKXJftSft 

[0111] l»-rn«:L/r^. M&SSPl 7 4T^3 

titc^zfx -7 -j -ft <b £ ©Bi»tt~^7ciii^^SSP 1 7 
8^311. CC-C@IEm^CftSJ:5*TO6KC^ 

[0 1 1 2 ] 04 1 ~05 1 tt. Hr2©3£#«§U&!yii£ 

ai 0 o<oam^y hspi 6 o. fcct^osfiiffis 

"C£ £313 ©fi«®««Hl^g 1 0 0 ©-^TOlif&fefiX 
SB1 7 8©^a^-T 0 04 1 «{£g*>7 h §P 1 6 OK 

I5IH© <r £ < . fcaaftsrcissiBiiiffe r t &mmm l © 

ftatt-gcLTl**. IH)0±SI5©c:£<£ISiIi 

u auaj6©fluitt**i> , r*. a»(c. i5i0TSi5©c:£< 

tt*4>U &K£©81itttJtt!iD-*-*. 
[0113] J£Lh35J«fflffl«{©^7 Kci-StRglSSS© 
*1T*5 0 W&<Dis? Mi— ^otfeiUL. PS 

6. fifWRswaa*. ^#*3fr5£«M#*ftu£5£*ra 40 

©toffl^Bjffi-c*a 0 

[ 0 1 1 4 ] 04 2 «^>7 hMa^ffi^u-^^-c^-r. 
£isiffl«2oo£*isiaeE2 0 2K:« > tbicmiwn 

B2 5 0£^2EHft?f$2 5 2*s^oT^S„ miBMB 
2 5 0 tCttififlHH£*i-3i»-c*» 0 - *©ailJi*iBtt'r 

2 5 2 «jag*I^rt*o(,>-c*$9 . -€-©tH*Jt*fi«r* 
e>*>-r£, r-6Hmj £ft-5.o ccr. c©flil4 so 
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r 



1 


0 


0 


0 


0 


1 


0 


0 


0 


0 


Sz 


0 


0 


0 


0 


1 



*tl?tlF 2, F 1 t?i> 0 

[0115] a— !f ASGWf £3^gEg©®iE*Ji 

Mrt*J 1~J 2tft4CiW-5?!:ir4. 

hgfll 6 0 «MiiH^©^^{4S%StHC ( J 2 - F 
2) H*'>7 hS-a-^,, §4 3BWi'7 h©$£7f£© 
tm~C, Fl=-6, F2=6t*f) 1 */c. J 

l = -5. J 2 = 4T*-.fcif5i 1 ^HtefiHtt 

rnNc-resnsc^ft-s. ^^ft^s«04 3© 

CT£<. El =-8. E2 = 4£ft9. 4>ft<££>£B 

^{cMLTmwaartKjR**. -HKKcaflB&fciiJt 
si/t, aa^©-M^©^sm®*^^£?n. 
*»o«^i*{43SjB3EriauciB«3 c 

[0116] 1 . jfig*#KW*JIMJf "C\ it£*^|5gW 

f^rt©*^*. ScaAtfeiMMfcAics/? hts. 
/c o . ita ^©«s^*siBraisiStK:sijsTn««ia 

». £g.££iEft^*(c->7 h-r*. fc/cu aa* 
fl!>«ft**iRifflBB«i{ciiiarrnji«Hi*-^**. 

3. iSg*fe»a*fel®W«MF«3©«^BA5aL/ftl>. 

4. jfiajs^PRiMaftrtt?. j*«jS**»»a««-©«^ 

[0117] 044«-&Rgtta©^7 KC«fc-SHi^© 
^^^■r. C C-C«2nBBli^2 0 0 <t^BgB»2 0 2 
©S/ 7 h 1 mrn-CUb K> . £ISiB^ 2 0 0 ©*® £ a 
ISHft 2 0 2 ©fflftfc-tti-eft 1 BBRti©^fl»^2 6 
038*41; 4. m^mm^l 6 8«C©£^. 04 4© 
<£ 5 KB*iS©IiBR5»J*aHLT*¥iiBR**»flW 

[0118] Ctltt#fO*tS4 IT, ^ffflt»2 60« 

fctt 6 ft i*«f3E©et?fl^ t> 0 . 
UTfeJ:l> 0 2 6K»7]S?iH^©1f-/X£PIDtcft?,ct J 5> 

l5O8il«©-tf^X?rll^©^1f^XJ:0^#< UTfc 
^SP^2 6 O^a^K^gLftl^^iafilUTfe 

[ o 1 1 9 ] 04 5 itmz <DS.ftmmnom.mm iook. 
£zim<D^Mwm<Diiati-c$>2>. i5i0©c£<, *-r 
tasfeiai«toriS5&iiifli3WA*"cffiRSsn (sio) . 
cna**? h 7-^^-©ft&©^- hrie^^ns (s 1 
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2 ) . c ti*m 2 <D±imi^cmms i o o &&im *) 
(si4) . comomvit, ffitzo&ti/y 
L<omig<Dtm?m&z£mLxm7jk-?z> (si6). 

sw. m«£j$<&g*S8gccam-r* (S 1 8) . & 

*». S 1 0 4 S 1 2 (flMl» !>x - jt Of«2 7 0 . S 10 

1 4 y,mim2 ©sftwfc&gigg 1 o o ©#gs 272 
trw*. 

[ 0 1 2 0 ] 04 6 KJII2 ©ftftBfeggi&g 100K 
<fc*SB&3iSg©ifeh*ij*"r. Hi«*>Jx-*©^i&2 7 
Or**. £^Bj&©£l£ (S3 0) . HUE*; (S3 
2) «04 5 trace**, ifc. )*2©£{fMMea 
ggl0 0©^i2 7 2O5^, Bi&gflX (S34) 

ra«r**. o«r*c. ttitSMttffi 50©v^>^ 20 
1 5 8(cJ:o-ctSMiffl««(c^«>#wenT«,>*m 

n. t < $c«*ti^*tfca t (S36) , g&flt 

$BG5}#S|S 1 2 0 *»6aiE«£. t < (C|E#«M*^-r 
* ( S 3 8 ) . C©f£. ftg->7 hS& 1 6 0 ftSffiftDfti 
TRIHaa6*»^r «fc 5 li<i!©£!i£<ig£ £/ 7 
h 0 ( S 4 0 ) . ?Ji^«£g|5 16 4. IfiftiftilBEflS 1 6 
8. bSEftff 1 1 6{Ccfc*#JS£igTAZ:tta 

7]R$n* (S4 2) . 
[ 0 1 2 1 ] 04 7 tt. f&2©SEftH{f«^g 1 0 0 

fc&&zhim<D&Mw&<Dffi.ti*m-r. m&t> >;x- 30 

f ©*»2 7 0 •C£*HMMD£J* ( S 5 0 ) C/cf£. C 

<Dm*?wcttm*&mv-c (s 5 2 > asH*©^*" 
*i#"©«jSBfflfc©^ y^ia»or*j< ( s 5 4 ) . c 

- * #¥fHRrttiHMt*£a c/c t * » . *<ommm 

©f*. ia^^riH^-r * ( s 5 6 ) . 

[0 12 2] — fll2©£ttBMR*i]I&B lOOOf 
M2 7 2©<5*3. MUffi (S5 8) lii4 6il«t 
£>*„ -o#(c, Bl^StfcfflSISl 5 0©^ ^^2SP1 5 40 

6 ttc j: o rira©«^ai**^ * hm&\&? ( s e 

0) . tRUWWfi^aiS 1 2 0*>6H!W!£*9tf» 

L ( S 6 2 ) . «T©*BfflS 64, S 6 6 «04 6©*& 

as 4 0. S4 2 t-en^nra cc**„ c©#®cj: 
n«. «^fl»*iM?r*!SMi*ttt>. iii^f* 

^?t-n ytcta^-r o^^^kh 4 7 ©3^tt c 
w-otteit^cims. 50 
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[0123] ^assi-cfera^^ra^pj^-c. * 
n w$ 9 £ 5 tt£BHMn©tt£»c*t ccra«©^a 

ra©m^© 5 %©g^c©ta^(c <t -a-c^ft^aiMwiB© 
rs^tgMj t»%u £jj£ftg©^-? hfi£&sbr& 

[01241^9 #m*B«£fli.£iiHfc©4>& < i ho- a 

sssnr^*ii^«-e©iB#©^ » y^wrntfj: 

[0125] 3 TTtc^fiS^©iii^*sigW$n 

ftt *s*#ra d * <t 5 ffi*©^#^.Ma5:tf ^. « 

[0126] 04 8~05 lit. ^mtimois? Y*? 

ii^ii^Ma^si 1 0 0 ©-^MfeayagB 1 7 8 &cr 
tft>n* 0 H4 8. mAQu^ti^tifzfxmm.^mm. 
i>wmm^.2 0 4if^v ?•-?**. c c 

zf*j>*>? vthxm \mfmz 5 0. ^20^25 

2. m3WftB2 5 4#mSC f 10M25O(ir 
T4J . m2mftB2 52lt T2J . 030^2 

5 4« r-4j -c**. mimnm 5o«sfig,*„ 

»2 0SB2 5 2 tt^Wifig^ »3 Hft^2 5 4*s® 

aa^jc**. 

[0127] r^7nH»^S|5 1 7 8 tt» i> t<D¥mW 

&2 0 4*mmtbr. t-r. ^mm^y*-??^ 

j£ts„ mm^mmmtm. ^i©¥ffisi«2o 
4«^©s*^mtii«<!:fts„ mimnm2 5 o&£tt 

4iiii«. m2WPa&2 5 2*£«C2"HJR. ^3W2 

544atc4iSi/7n,, 05o©a<, ^isiii^ 

2 0 2*iM3tl5. ffi«ffiliSgP16 8«. ^-^^ 
* h©^»«:J:*il^t»fS©^Sft9-2 6 0&m& 
roj r**. wstwwsnsifi^HSocjcorafe 
*. 

[0128] r>-1\,>XZXjim#£jmi 7 8tt. iSIE 
DHfcSWfc-r^^itHltf *. ^xcffiH^K 1 ~ 

V7^B03 7{C*j^THxy*Gxyv^SC/c0frC 
ScS 0 */c. a— tf*J«Wr*«^g©jftEttH**J 
l~J2t*4Ci*W^fcit5„ C©»^. ^© 
7"y'^-7 y y'lcto^-c. Sil^^'xfflGttJitT©^ 
5(c^^n, ffCw^^XfilF xy*5f#6n*„ 
[0129] Fxy = J 1+ (Gxy-Kl) x (J2 
-J 1 ) / (K2-K 1 ) 

m&<DW-Cl*> Kl=-4, K2=4?*D, 4 it. J 

i = -3. j 2 = 2-r*ofcir*t. c©^ms;tcj: 
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&3*lS. fftfc*>. r4j«r2j- v T2j« 

rij's, r-4j tt r- 3 j —en-en^sns. 
k i iK2©racD*raffl». j 2©ratc^§n 

So 0!J;5.lfgl2 0ftJfc2 5 2ttGxy = 2r. Fxy = 
0. 7 5<hftS. Fxy#Sg&k:&6&(,>ig£W:. 0& 

[0130] ±&©^5£«i|gM&©0!|-C*S 
3£(CGxyfC#TSS#ttttM&F (Gxy) * 

£/c. i>k<D¥Wm&2 0 4*>e>. *y"^x * h£2(,> 
tcm-ftfalcis? h LTir;fcte2r;&ffl®££lj£-!rS Cife 
-C*S a £K5£©J&£ttim«©&«£1g&imTK 

[013H &J^J^©^MKcft&:ftftafete9ttff 

1 oo©*js*i«fcowi?c*a. £ttisfe&s£«i o 
0 ttilg<i Lrmmutcifi. chttA- K •> *r 4 y 7 

"C#S. ^©*§^. ft&ilitfy&fflgSg 1 0 0 ©fiEm>gp 

tS5£©#iaa*£ws. 

[0132] ft*^ fifl^mKW-rsasarttfc < . tit 
ifeg-C#So £3T;*ftStTt$R©Mtt. M^CSl^IB^ 30 

mms i o o (ommm^ 1 1 8 -cmf^s n stt $sr* 

-S. COt»#S*S^G^t>IBiSg|5*fc«MiEv^ y'fi|J# 
SB 1 4 0 & £ tcmS L X *J W «fc 
[ 0 1 3 3 ] 0 5 2 ~0 5 4 tt. JiUiO&ftWIl&yiSI 

2 wn^a^^ -v y-? y 3 0 0 ©ffl^^-r . nmk^ 

7AB304, T'O A C 3 0 6 & i> 6IS4»f y 

So SM^7-f^7'J3 0 0ttAPI (7^'J^-> 
3>7'B^A-f>$7i^) 3 1 OSr/l-LTSgt© 
iSgA 3 12. 2£BB 314. SlgC 3 1 6 &£"rffjffl 

[0 13 4] 7 - P^7AA3 0 2f©^Jilt, y- 
A. t^fosfcSWe b 3 D £P¥tfftS=&7GT y'U y--> 

#re&3*SMiiHg!©faT. f^WttWlMlltti*©^ 

^T*5^^.5tlSo y-A©^r4>. ^^t*S6ffiS© 

&©#!;& s#. £<$it^ ^ -t"^ 3 o o so 
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[0135] -73. $SgA 3 1 2^©^i LT. 2lg-*> 

r&s. 

[0 136] 05 SttH^TCT^-^vy h402vCiEf* 

■?-$77h4 0 2B7'ny7A$ft40 4i, ■€■©/<: 
iWtj&EtlMSrHSi-r ^ALtm^ 4 7-7 3 0 0 t . 
ja^^J5S5|J4 0 6^ffi^So yn^A#<*4 0 4 

tf-r>^y x-yx4 1 o=&7>Lr3.-if<ia^-r 

S. mRJfg^SSP4 0 6 ». a— ^©fg^iCl/to^-o 

t, y'n y 7 A*|*4 0 4 ©^^©^©Jaffi^ai 

1 2{Cl2IS§n-5»o £<**^g4 0 8^Htf33 

ns, 

[0137] /cii«E^7cf-3!y7 h 4 0 2*sy- 

L&#e>y- Actress. y-Atfi. a— !f*aa» 

WSrfc 3 a-if -Y>£y WX4 1 0£/M, 

T»I#gm#Mg|54 0 6Mg^£fcUU ^©*§®£tea* 

■rs. -f7" 7 ';3oo &NH u » 

fCfi«c*^g 4 0 8 -CS^ t, 4 £ K SHEtlM <t Sc S> 

J: 5 n. c n*J@i«fais^g4 1 2 © 
n-^TJW-cA^fa&sftSo ^cfc. nmztmmmt 

4©WrS^X7n7 r -^eft«siEtH-ti-r. «f'Nt«ll© 

mtc bm&? i> c So 

[0138]§54«. 0 5 SOH^TCT^-^y^ h 4 
02^;- hy-^fiJfflM©>-^f-A4 3 O-^ili^j^ 
^j^Tn-To y-A^4 3 2 ttS^O&t,:.* .7 h -7- ^ 
£/|-U 1>-/U3 6i. a— !fjg*4 3 4tcSBK3n 
So y-A«4 3 2B, l*i5>57-^- h'^-A^ 

r. jimsU44 2. =^7C7*-^yy h4 0 2*jJ:o*y 
-A5:P-*;KC^TSji^a^*|g4 4 0£fli*. 
So H^7C7*-^y7 h4 0 213:05 3©^©-C*S„ 
HiXTCT 1 - fV7|-402 *P.fiftS^i4 4 0 --SI 

^3ti4aaB«»iEf*a^«ai4 4 0 (courts 

atRJ£SftTC»3. H^TCf*-* 77 h4 0 2(C<tsa 
S©flfflE«. fa^©«fc5CCiiffg|54 4 2^/rL/Ta— tf 

ron«<fc < . feHf*^^-c#s$lH'r-^ < r 

[0139] a— lfiS5K4 3 4 «. jlftSP4 5 4 . 
H^^MS/c«t>©t^T7 , ay7A4 5 2 *s<£o*Sz:f*Isj 
^ P - * jltcWf;-? 2>t£M<DV- A Xfc «t O* ^ 7*©3i 
f*S^S4 5 0£<t*.So b*a77"ny7A4 5 2tC 
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&fi#iS&#gii£B 1 0 0 #Hg£<*ftT l> 
[0140] 1fw*4 3 6 it, »ftgB4 6 0 . ¥-MC 

m& bx * -vifimmmictmL tcw&zmm-r sub 

«^§B4 6 2. *$J:t>'a— tf©jSlE*&Mtif*B> a— !f© 
y-;PT F u*-?-©ffe©<IAW tf £*ftfc-3 
»ri»t43- tfttlBfi5#3|54 6 4£«AS. 
4 3 6tt0fl*.tfy-A©&5£tM FiUtiiL, y- 
A3Ht*»K a— !f*s«KA "5 fcJSB^«)^^<DS(jH$ tc 
»4»±B*E«r4. BjhHOom 

■cfc^B-c**. io 

[0 14 1] J!^©«is^4atf *BHWiJK©-«|*«T 
©BWCfTtofi*. a— !ftt^«>a— lfS«5K4 3 4©St 
(*8l^ffiK4 6 0'Cfi[flsa^*fT«r». 3:f*iIiBteffl§IB 

i o o ©Mfig* «> i tcmEimzmm o . c n^jtmsu 

4 5 4*^-UT1f--^4 3 6^afilU. a— !fWttfi!J# 
»4 6 4^«BWLf C©jSlE*SM«. a— tf© 

®m?z>iLwm.?mm.4 5 0©^- F-jiricHffos: 

[0142] a— tfttffig©*^ 5>d/"Cy-A«|4 3 
2KJ:ory-A^tS„ *©Pi3. Sft«^gg4 4 0 20 

SL./cm^{c«t^a:*^*^=c3ti?.. y-A©yu-4- 

cf. $/c«y^"U-Y^. a— tf#i!B©§SgS£*g-rS 
4> y-A*g4 3 2©H^f-$y7 h 4 0 2tC?m 

^ntciiwwf^ -r y^ »; 3 0 0 ^/to©jiffgf54 

4 2. 4 6 O^/M/rtf-^-4 3 6©ol— tftffg^FgP 
4 6 4#>e, t©:x—tf©»IBIS£BXf#U -etlic^fc 

■erassH«t*^ssi/. s^/c-3©aMSC4 4 2. 4 

6 0 £/h 0THfl!<£&gB4 6 2 ^(KKKKcflMU;* n/cEB 

•Mcwr4»aiii«*«aft-r*. a-f»i^iofc 30 

©%, C©«SBH»*jl— !fiB5K4 3 4^ F 

ta77 - Oi?7A4 5 2©fcoSt«:iij^SJ|g 1 0 0 
tc«fci3. «*!©#»w»*?Jter**. 
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6*u>al#®k:iwt.2> yp y^ 5 isVfttLwmfetmm 
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fe 9 , y-AV7 F©7'a^7 7WiM^(cWr5S 
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6 . ^ n*Si»*^«:fiJffl t, ft A> o te c t fc £l »„ 
^©£ttccft&&ttBH*A!&SB 1 0 0 $ fcttSttB so 
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Tj^-fy^y 3 OOtCfcfttf. ^5Lfc¥£W£l&*-C 

[0145] ftte. H 5 4T«a-1f©®iEmM?r1f- 
;<4 3QK.m^tci)K a— tftt-e©1t$8*fES*L.fc I 
C#-Fft<!:£}3#UTy-A$4 3 2^1fflltfeJ: 

t>. co^-Fic. c©y-A(cra-r€.f#^a,tcAr> 

[0146] *:^5rSlig©^fil*fe4{CSi?gc 

fc. c©iot©0B««^-e**). ztihv&mimm 

Ci, $ 5 tsfc£JB0It>:$?Nll9©ttB(c&& C £ «. 

muz. 

[01471*1 ©£#H«#Hig8£ 100lt =&te 

^-f^A^j-r^ciictf). j*t»«fltc»ffl*ji?i«8'c 
t&^mtL, ctncMLxm3<DiLi^mmmm.Mi o 

»©«£HB* A** £R8 . iSWS©*fI&^^ > 

3iftH«^S^Bl 0 O^rfiJfflLTm^ili^^^RicL-C 

[01481*1 ©Sftil^Ma^B 1 0 0 (C*sl>T . 
7(gl3BgB 1 3 0 £tzttiijf££!yi£tg 1 0 0 ©« fiS 

i urea*, cn»it»iB««ia^Bi o o©Hu^a-e* 

<tear#Sfces6rab^ <> i^tttc. *i. *2. *3© 
AftiS^ffi^Bl 0 0*MTSffilOjl!il3i. ? h 

ttwmtommim 1 o o ©ifgs^m-r c i *> pjtg-c* 
o . ^aeifeMssiB i o o©<t^©@ss©iS3«^ 
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IfSm&ZWJiLtclfi. |Sia©«31ttBB3EnfiHCoi»r 

[0150] n&a^ ^7 3 o o ^iLwm^n&m 

mSlO OCfftfFtfHi, ^r?^- f^fiAMIt ^ ^> 
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&©«£. a— !f©aK:MA*iil«©*¥j»«BCt* 1 / 
2(c/ci:S 0 *©«E*. ^?©"5JKt4A5fiTb^-S©T. 

[0151] ^7 >j 3 o o-p&tm&tikm 

JBl0 0©»fP*B. aTnLT^Siffl^ic r 3 D J 
5 frSfr * ftl -5 C <!: *5 "C # h o 
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[oi52] ±mt7K/mnm. : K<D®W3-- * v *kw 

©tf # * «; * t -S £ . S^#3£{*fl^a> 6 ilS© 

[0153] ttfSiKffSBl 1 8tt^ri/*>a.— tfA^Jfc 
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[0155] 
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3. «fiiact*ffrS[ft«^©S[f**4aBSE-c*s. 20 
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fttt©^ 7 » y r©<t 5 mm±.zf~> vr > 

[HflS©tt#ttllHin - 30 

[0 1 ] a 3 Sfi<j^s:f*ts*5-c^T^s^— tf, 
stt^x^h 1 4©tt«Kitt*7jvria'c* 
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[02 ] 01 ©wsg^n^-rsmiJ^^^-r^r 

[03] 01 ©R^^n^-r saas*©89©w*ij*T 
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[06] m ©fi#H«ftra»Bte swffl -r * 7 - -fc f 
JMfc£*rr0-r&£. 

[07] mi ©ii<*iii<i^aga^*ijffl-r s * ->< 5 s 

[08] 0 1 ©3i<*iB^ ftmScBCC jpjffl 5 tf a - tf' 

[09] 0 8 ©*• y ^ - &(DMtm.m&<Dmmmznk 
[010] mi <o±tm&&w3imtmm?z>*>? y 50 
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- >&^£jT*T0-C£> •*). 
[011] 01 ©Sftiffl»MSSIS©«^0-C«)-5. 

[012] m2<D3L#wmmm.3m<Dmf&mv$>z. 

[013] 03 ©£<*iIi&&SiiSg©{»$0r&S. 
[014] 01 4 (a) . 01 4 (b) tt. 
ft. 01©£*il«teffl«S©SEtt!Bi8Sa5{C«to-ca 

ns^iisiffl^i*i5iii^^-r0'c*s. 
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am»z £Mt s m<o *> * * f! * 0 r $> *> . 
[028] 01 (oiLimmnM^somummafimm 
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[030] 03 0 (a) . 03 0 (b) . 03 0 
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&yi©J!H 4^-r 0 r * s . 
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[033] 031 (DmrnzMfotfjicm-tm-cabz. 

[034] 03 l©toS£JM*WK^-r0-C&So 
[035] 01 ©Sif*Il«MS^g©M^lia5(C J: £ 
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